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Pioneering in Psychology designates precisely the content and the 
flavor of this unique book. The 'vinning of the American west coin-
cided with the upsurge in scientific psychology; in Dean Seashore \Ve 
have the only living representative of this great confluence of social 
and intellectual forces. 
As a child, Carl Seashore v.·as at hon1e in the ne\v \vorld. He and 
his generation represented the pride and the hope of the rich new 
country that was opening up. What he learned in the intimate circle 
of farm-hon1e, school and church, he carried with him as an inex-
haustible source of strength and joy. Thereafter no complexities in 
scientific procedure or human frailty could long baffle him, or hold 
back his \\·ork. 
This volume is at once a personal history and the biography of a 
large sector of a modern university in the n1aking. In his dual capa-
city as head of psychology and dean of the graduate college over a 
span of three decades, the author, on n1any cructal occasions, came 
fonvard \vith a plan and a purpose. He cotnbtned direct action \vith 
an extraordinary po\ver to envisage the shape of things to corne. 
What Dean Seashore has meant to psychology, psychology has 
meant to the University as a whole: the originator, the sponsor, the 
worker, the freedom-giving heart of pioneering adventures in science, 
art and education. 
Among all of the University of Iowa's "lengthened shado\vs,'' Sea-
shore's is the longest and the most enduring. 





Having lived throughout the period of the developtnent of psycho-
logical laboratories, I have for so1netin1e thought of \vriting their 
history. Such a \Vork is needed; but, to be of permanent value, it 
should be substantial and based upon exten5tve scholarly investiga-
tion. The task therefore seen1ed too large for a n1an who has to budget 
his years. I then thought of litniting it to American laboratories, but 
even that \Vould be a large undertaking. 
In going over the material in hand in regard to laboratories, I \vas 
impressed \Vith the truth of Emerson's dictutn that uan institution is 
the lengthened shadow of a n1an" and therefore considered the pos-
sibility of describing the n1en \vho had founded the laboratories and 
impressed their personal stamp upon them. That would be a sui table 
supplement to the autobiographies and historical sketches \vhich have 
been published. 
A history of this kind \vould, of ne~essity, deal more \vith men than 
with instrun1ents and organizations. The two points of view, that of 
the founder and that of the laboratory, should really be con1bined, thus 
increasing the magnitude of the undertaking. Therefore I decided to 
take one step in the direction of the larger project by beginning with 
the Iowa laboratory where I have the facts in hand. 
Since the scope of the undertaking had to be narrowed, I decided 
to limit myself to the portrayal of certain psychological frontiers in 
which Iowa has pioneered under 1ny personal leadership. This limita-
tion, however, leaves the account of the development of the department 
of psychology in Io\Ya but partially covered. Several of my colleagues 
in the laboratory should parallel this account with an account of their 
frontiers, \vhich are nun1erous, but to whic.h I can refer only in-
cidentally. 
Futhermore, it covers only the period of forty years, 1897-1937, in 
which I ~'aS virtually director of the laboratory and of which I can 
speak at first hand. The laboratory has made great progress in the 
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years after this period, but the events are too close at hand to be 
evaluated. N e\v frontiers have been opened and n1y able successors 
wtll have the pri-v tlege of taking up the story \vhere I have left off. 
After all, n1y thetne is personal pioneering in psyclzolog'y.1 
Still other litnitations are evident. The account is not docutnented; 
future historians can do that on materials available. Further, it is 
litnited to n1y personal 1nen1ories and biased point of vie\v, \Vith gaps 
due to lapses of n1en1ory. :\Iany interpretations might be seen dif-
ferently by others. Finally, I have taken license \Vith historical 
technique in that the account is but a series of personal rctniniscences. 
It is \vritten in the spirit of a remintscent pioneer. 
ORIGINS 
The title of the \vhole monograph might \\ell have been Origins, 
since my object throughout is to indicate ho\v significant tnovetnents 
in the field of psychology originated - ho\v one ne\v developn1ent 
sprang frotn another in the con1plicated links of the chain of progress. 
Thus, the second chapter aims to give an account of the leading fac-
tors that determined the character of the central laboratory and the 
departlnent as a \vhole. Each of the follo,ving chapters is devoted to 
a description of ongins of the respective fields in relation to taproots 
in the central laboratory. The chapters are litntted to those factors 
\\~hich had a dtsttncttve origin in the psychological laboratory of the 
University of Iovva under my personal initiative. This litni tation, of 
course, leaves a full account of developn1ents within each of these 
fields, both locally and nationally, quite untouched. 
Psychology is still a frontier in science and the demand for pioneer-
ing in ne\v vistas is ever increasing. The research atmosphere in this 
branch of knowledge scintillates increasingly \vith germinating ideas 
for ne\v approaches to both theory and practice. Indeed pioneenng 
enterprises in this area are just beginning. 
ANALOGY TO PIONEERING IN IOWA AT A PHYSICAL FRO "TIER* 
My first real memory of the Io\va prairie is vivid and S\veet. It is 
of the days in 11ay, 1869, when the breaking-plow gang \vas at 
work to turn the virgin soil in preparation for cultivation. The plow 
1 Thts volume ts really an cxtcns10n of a section by the same htle m my autobiographical 
sketch [In] A History of Psychology m- AHtobtography. Volume I. Worcester, Massa· 
chusetts · Clark Univers1ty Pt css, 1930, 225-297. E<hted by C 11urcbtson. There 1s, 
naturally, constderable overlapp1ng, but on the \vhole, each supplements the other. 
The Palunpsest, 1941, 2L, 178-183. 
• 
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\vas dra\vn by three yoke of oxen driven by a man who walked to the 
side and for\vard, cracking a long \vhip and giving loud and con-
tinuous commands to the oxen. On the beam of the plow was a tool 
box, and the n1an \vho held the plo\v allo,ved me to si t on this box 
frotn morning till night. This \vas one of the greatest joy rides of 
my life. 
To this day I can hear the ringing, crackling sound of the contin-
uous cutting of tough roots ; I can see the solid slice of soil about 
twenty inches \vide roll over gracefully in a continuous fold; I can 
see and smell the 11ay flora which covered that soil like a blanket in 
exquisite array of colors; I can re-experience the strain of the beasts 
against the plo\v and the plo\v against the resistant soil. 
I felt myself in command of the prairie, the plo\v, the oxen, and the 
worktnen. The memory of those days comes to me with a glow; it 
ahvays cotnes to mind when I lecture on the richness, vividness, and 
persistence of mental imagery. Here, posstbly for the first tlme, I 
\vas in1pressed \vith the grandeur in nature, the joy of conquering, the 
mastery of natural resources ; here I felt awe bordering on the sub-
lime. What jubilant days these were for the young boy- playing all 
day, associating with po\verfnl men and animals, getttng the thrill of 
satisfaction out of things done on a large scale. This was play at its 
best; this was the joy of conquest. 
This pioneering experience of life on the challenging prairie \vas tny 
first and unforgettable lesson in asking questions of nature by the 
progressive method in nature's kindergarten. It was the beginning of 
a life of exploration and investigation. I was then three years old. 
1Iy father, Carl Gustav Seashore (Seashore being a literal trans-
lation of the s,vedish S jostrand ) and my n1other, Charlotta, bringing 
me and my one-year-old sister, Emma, had arrtved frotn s,,_.eden early 
that spring after a six-V\·eeks' voyage across the ocean during which 
time my sister and I both had the measles. The last eighteen miles of 
our trip were made with an ox team, Ton1 and Jerry. Our destina-
tion was the future farm in Grant Township, Boone County, Iowa, 
the pioneer hon1e-to-be. The eighty-acre farn1 had been judiciously 
selected by n1y uncle, Alfred Seashore, who had preceded us to the 
same locality. Here the pioneer life imn1ediately began \vith plans 
for the cultivation of the soil and the building of a house. The original 
siding is still on the house which stands on the top of a hill overlook-
ing an ideal plat of Iowa farm land. 
The next fourteen years on the physical frontier in Iowa \vere 
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eventful in n1y education- full of opportunities, ventures. and thrills. 
I sa\\' and had a hand in the turning of the \Vild prairie plot into a 
well-appointed hon1estead. It was a simple life, close to nature in all 
her \\·ealth, hardslups, and economies. In this frontier \Vith but little 
capital to invest, \ve had to learn self-help and the art of n1aking a self-
supporting unit from resources at hand. As a boy, I had to learn to 
do e,·erything that could and should be done in home-building-
so,ving and reaping, feeding and breeding, branding and butchering, 
breaking horses and opening markets, planting trees and grafting 
then1, knitting and candle dipping, music and handicrafts in family, 
social, educational and religious life- all calling for initiative, fore-
thought, ingenuity, and econon1y. A great school. 
It was hard \vork. There \vas little or no tnachinery. I recall the 
primitive scythe, with its grain cradle. I started to plo\v \vhen I 
had to reach up instead of dovvn to grip the plo\v handle and could 
not hft the plo\v at the corners but had to train the horses to turn it 
correctly. To the barefoot boy, this soft stnooth furro'v stretching 
across the field \vas a n1agic carpet. Sohtude in nature stitnulated 
the flight of free imagination. Plo\ving dtd not interfere \Vith think-
ing. I early set the pace for the hired man at \vork. Vacations \vere 
unheard of. There \vas no time or cotnpanion for the city kind of 
play. Everybody \\t"Orked hard; early to bed and early to rise. 
We had to fight grasshoppers with kerosene, vve had to patrol the 
seeded ground against the clouds of gan1e btrds- ducks, geese, 
cranes, swans and prairie chickens. They \vere pests because they 
would pick up the sprouting wheat and corn. At tin1es they darkened 
the sky like a cloud. Snowstorn1s were a senou menace on the 
treeless and wind-s,vept expanse. I rode horseback one whole night 
lost in a cold blizzard. .l\t one tin1e \ve had to dig a tunnel bet,veen the 
house and the cattle shed. Prairie fires \vere a dreadful threat. I 
have seen a cloud-like gigantic torch advancing at tornado speed 
to\vard our prairie grass surroundings. Clearings and backfire \\·ere 
our protection; yet at one titne I saw the flames jun1p this and set 
fire to our woodpile. Snakes and other pests were rife, a n1enace to 
the barefoot boy \vho \Vent around \vith a hoe trying to eradicate them. 
There \vas at first no school, no church, no con11nunal hfe; all had 
to be built up. But we vvere healthy, hardy and brave, and the n1as-
tery of each hardship had the pron1ise of victory. 
The rich black loan1 of Iowa responded and led to productive farm-
ing, and \ve were grateful to say that "it always rains in lo\va before 
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it is too late,'' and that "if it does not go very 'Nell, it will go very 
well anyho\v." 
The rich heritage that our family had carried from a eugenic stock 
in Sweden \vith health, morals, practical wisdom and religion \vas 
transplanted in a fast-gro\ving community of immigrants from the 
same section in the mother country. Father stood out among them 
as a master builder and leader in all that was good. He built the 
schoolhouse \vi th his own hands and became its first director. To 
facilitate acquisition of the English language in our family, \Ve 
boarded the school teacher. Father built a church with his own hands 
and became its first preacher. He planted trees for a park as a center 
for comtnunity picnics. Burdens in the hotne therefore fell heavily on 
tny beloved mother \vho, at every turn, breathed courage, practical 
wisdom and syn1pathetic leadership. In the meantime much respon-
sibility \'\'as thro\vn upon their oldest son on the fann, in the hon1e 
and in the affairs of the community. 
"In retrospect," as I have said in my autob10graphy, 2 "my boyhood edu-
cation \\as of a primitive sort, meager in formal book learning, but rich 
and powerful in the challenge to cope \Vith big situations. The freedom 
for vegetating 1n out-of-door responsible act1v1t1es of rich and vaned 
interests was a \aluable substitute for pressure of brain work 1n a formal 
school training and confinen1cnt. Ours was a prolonged ktndergarten set 
tn reality wtth necessity as a teacher." 
The physical frontiers have passed. It is no\v conventional to 
speak of other frontiers, n1any of \Vhtch embody the same elements of 
pioneer life. My n1ore than forty years in an active learned career in 
Io\va have been spent at a mental frontier, breaktng ground for the 
new science of psychology. As an introduction to n1y account on the 
pioneering 1n psychology, I speak of these early experiences at the 
physical frontier. As I look back upon my life, there 1s a very close 
parallel between these expenences at the physical frontier and those 
at a virgin tnental frontier. I trust that the analogy will vivify the 
psychological account. 
2 Ibtd I p. 240. 
CHAPTER II 
THE PSYCHOLOGIC.4L\L LABORATORY 
THE FOUNDING OF THE LABORATORY 
The psychological laboratory of the University of Iowa was 
founded by George T. \\T. Patrick. In an article Tlze Founding of tlze 
Psychological Laboratory at tlze State Universitj• of I owa,8 he gives 
an account of what ~fe may call the first period, up to 1897. That 
article is written in his inin1itably charn1ing style, largely auto-
biographical and descriptlYe of the acadetnic spint and atmosphere of 
the time. In atten1pting a brief history of the development of ·the 
laboratory after 1897, I shall therefore begtn my report \vhere he left 
off and cover the forty-year period leacltng up to the ttme of my 
retirement frotn the directorship of the laboratory. 
Historians will not be able to assign exact dates to the founding of 
American psychological laboratortes, because they have all had a 
gradual inception. The Iovva laboratory, like the majority of the 
leading laboratories in An1erica, made its substantial beginning in the 
1890's as an outgrowth from earlier informal developments. 
Patrick was a graduate of the Untversity of Io\va. He pursued 
three years of study in the Yale Divinity School with electives in 
philosophy and was a student under G. Stanley Hall at Johns Hop-
kins, where he took his doctorate in philosophy. He made several 
visits to Europe, being especially interested in the work of the 
laboratories at Berlin and Leipzig. At thts tin1e there \vas a re-
markable group of students at Hopkins, including Sanford, Burnham, 
Hyslop, J as trow, Dewey, Donaldson, and Cattell, all of whom carried 
the new torch of learning into their respective fields with great dis-
tinction. "Some of this influence I brought with me to Iowa," 4 
writes Patrick with reference to his coming to Iowa as professor of 
"Mental and Moral Sciences and Didactics" in 1887. 
In addition to his philosophy, he offered t\vo courses in psychology 
the first year, one in etnpirical psychology and the other in experi-
8 Iowa Journal of History and Polttlcs, Htstorical Soc1ety of Iowa. July, 1932. 
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mental psychology. These were followed \vithout tnuch change in the 
first eight years and drew heavily upon the large ton1es of W undt, 
Ladd, and James. He aimed from the beginning to illustrate \vith 
experiments \Vherever feasible. In 1892 he moved fro1n the original 
class rootn in the Old Capitol to another building, Nutnber 14 North 
Clinton Street, \vhich provided ample lecture rootn, library and read-
ing room, and three laboratory rooms. In the meantitne he \vas 
collecting apparatus, mostly pieces \vhich he had seen in use in 
Germany. 
The first specific budget for the laboratory came in 1890 and an 
annual appropriation vvas continued thereafter. In the University 
Catalogue of 1890-1891 occurred the follo\ving announcement: 
The psychological laboratory is designed for the experimental study of 
psychology. Only a beginning has been made thus far, but at present 
apparatus is provided for testing the psycho-physic law, for the measure-
ment of reaction times, for testing color-blindnesc;, for mixing colors by 
rotating discs, and for exhibiting the structure of the brain and nervous 
system.6 
The next year a list of the laboratory equipment \vas published in 
the catalogue. 
"'In 1895," he writes, "the department was enlarged by the coming 
of Dr. J. Allen Gilbert who had specialized at Yale, where he had 
taken his doctor's degree in experimental psychology. I had for 
several years been urging the appointment of a laboratory assistant 
fully acquainted with the technique of psychological apparatus and 
experimental methods. Dr. Gilbert proved fully equal to his task and 
contributed a great deal to the development of the psychological 
department." 6 
There is a unique significance to the term "assistant" in this quota-
tion, reflecting the flavor of the spirit of the tin1e throughout the 
country in the sponsoring of psychology. Gilbert and I had entered 
the psychological laboratory at Yale the day it was opened and re-
ceived our doctorates there in 1895. I stayed on for two years' post-
doctoral work in the laboratory and Gilbert came to Iowa. Gilbert 
was a brilliant and highly temperamental fellow, fully aware of his 
superior equipment as an experitnental psychologist. He immediately 
began to chafe under the idea of being an assistant, regardless of his 
actual academic ti tie. T\\ro years later when I was called as his sue-
6 Ibid., p. 12. 
6 Ibid., p 10 
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cessor, he \vrote to n1e saying, "Seashore, you are going to hell." He 
himself abandoned psychology as a hopeless en terprisc, proceeded to 
study medicine, and entered the medical professton in \vhich he has 
n1ade a fine record as a psychiatrist. His reaction \vas sytnptotnatic 
of the underdog feeling of the sprouting psychologists under the 
po\verful patronage of the philosopher-psychologist of the day. Na-
turally I was son1ewhat frightened by this. 
Ho\vever, I \Vant to take tht5 occasion to say n1ost emphatically that 
in all my associations \vith Professor Patrick, I found him n1ost de-
lightfully congenial, generous, 5elf-sacrificing, and helpful - in strik-
ing contrast to what n1y predecessor had pictured hitn. Patrick recog-
nized n1y tratning and interests tn psychology and tnade me feel that 
I \vas a psychologist and had a job in my O\Vn name fron1 the begin-
ntng. 
Both Patrick and Gilbert had engaged in stgnificant research \Vhich 
resulted in the estabh~hn1ent of the Universzty of Iowa Studies in 
P s;,'chology, patterned after I~etpztg and l: ... ale. The first volun1e \Vas 
published in 1897 with Patnck as editor. 
The entire future of the departlnent reflects the Patrick influence. 
The soundness of his plans, the \VISe and critical approaches to prob-
lems in the transition period, the syn1pathetic personal eletnent in-
jected into the laboratory assoctattons, and his long pre~ence on the 
catnpus with \Yise and sympathetic guidance n1ay be seen throughout 
the developments of the later penod. He is no\v professor-etneritus, 
living in Palo Alto, Cahfornia, but his personahty ren1ains itnpressed 
upon the department. His former students and friends have expressed 
their appreciation of him as a teacher and friend by placing a bronze 
bust of h1n1 by Siems tn the Io\va 1Iemorial "'Cnion. 
PHILOSOPHY AND PS\CHOLOGY 
The Gilbert incident, which I have reported for its historical sig-
nificance, was largely the case of a chip on a shoulder ~·hich took a 
tragic flip. In the background, psychology was pitted against philos-
ophy although it took the forn1 of a personal and localized clash. As 
that event was symptotnatic of similar crises \vith shifting praise and 
blan1e in the Ieadtng American universtties of the day; and, since it 
had a profound effect upon the developn1ent of laboratories tn this 
country, I take the liberty of digressing briefly on the topic Plulosophy, 
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In 1897 Patrick vvas listed as professor of philosophy and I as 
assistant professor of philosophy. In 1900 the nan1e of the depart-
n1ent \vas changed to the department of philosophy and psychology ; 
Patrick \vas named head of the department, and my title was changed 
to assistant professor of psychology. I took no particular interest in 
this change as I was entirely satisfied with the old arrangement to 
\vhich I was accustomed. Ho\vever, the change is of historical im-
portance, since it was the first formal recognition of psychology as 
something apart from philosophy and in parity with it in the dtvtsion 
of labor in Io\va. 
l\1y office for the first four years was in the \Vorkshop. This \vas 
very appropriate as I \vas my own mechanician, secretary, textbook 
writer, instrument builder, and general flunky in charge of the 
rooms of the department, including the library. In this workshop I 
felt very much at home; indeed, n1y landlady boasted that I \vas the 
best rootner she had ever had, because I never came in at ntght until 
everybody else had retired and I went a\vay in the morning before 
anyone else got up. 
One day soon after my arrival, there walked into this sanctum a 
young woman with queenly bearing who came to see about registering 
tn philosophy. She seemed to be struck with consternation as she 
blushingly vie,ved \vith surprise and dtsapproval myself, the littered 
workbench, and the 111ess of apparatus. She soon walked out. The 
next tnorning a friend of mine called and said that thts young \VOnlan 
had confided to her that she had come to Iowa to study philosophy 
expecting to n1eet a digntfied and philosophical-looking professor; and 
"here I found only a young man with an apron on in a messy \York-
shop." Naturally she did not r egister, and I never heard of her after-
~~ard. Such was the first loss to philosophy in Io\va as a result of the 
''New Psychology." 
The n1ajority of the leading Atnerican laboratories came into fully 
recognized standing during the decade of 1890-1900. We may there-
fore look upon that decade as the beginning of an independent science 
of experimental psychology in America. The pioneers of that day 
were, in a sense, all starting from scratch. This seetns strange in 
view of the fact that in the preceding decade we find the culmination 
of psychology tn great textbooks, treatises, and monographs, some of 
which could well be kept up-to-date with but little revision. There 
were no significant 1i ttle textbooks leveled at sophomores. The books 
were practically all in the form of frotn two to four large volun1es. 
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In this country \Ve had James' two large volumes, which will stand as 
an example of scientific literature "\\'ith equal etnphasis on "scientific" 
and "literature," brilliant, stimulating, generous, and critical. There 
were Lad d's four volumes, Physiological P s;•clzology, and Elentents of 
Ps)•chology, and abridgn1ents of each. Soon came Stanley Hall's two 
erudite and for\vard-looking volumes on the Psycholog-y• of Adoles-
cence, and ]an1es l\iark Baldwin's two volun1es on Genetic Psychology 
and t\VO volumes on Genetic Logic. These volumes together consti-
tuted a monumental collection of up-to-date infonnation on psychol-
ogy, more systen1at1c, more dignified, and more literary than any of 
the current textbooks on the subject. 
In Europe \Ve had a parallel situation in W undt's three-volume 
Physiologzsche Psyclzologie and his several volumes of Philosoplziche 
Studien, Sully's t\vo-volume Psycholog')', Stout's two-volume Psychol-
ogy, the work of Bain, \f\l ard's significant contribution in the Ency-
clopedia Bntanuica, the evolutionary approaches of Darwin, Spencer, 
vVallace and Huxley; and, in France, the clintcal approaches of Ribot, 
Janet, Richet and others. 
A shelf of the psychological textbooks available in the '90's \vould 
put to utter shan1e anything that could be assen1bled in this country 
or any other since that time, in the forn1 of a cotnprehensive com-
pendiun1, \vith one exception- that of T1tchener's four-volume Ex-
perinzental P s-yclzology which soon follo\ved. And yet the so-called 
founders of laboratories, as distinguished frotn their sponsors, in this 
country professed to start from scratch and in a way did so. That fact 
requires son1e interpretation. 
Let me illustrate the contrast between the two with an experience 
I had at Yale. I went to Yale in 1892 to study phtlosophy and 
psychology under Ladd, \vho was then recognized as one of the most 
outstanding philosophers in this country. There \vere his four text-
books. There \vere his finished, really artistic, lectures to three hun-
dred undergraduates in Osborne Hall. There were his pioneering 
seminars. Ladd, as a philosopher, had turned all his interests into 
psychology, and we felt immensely rich in con1ing into such a com-
prehensive and dignified approach to the subject of psychology. But 
Ladd, originally a preacher and author of several books on theology 
and philosophy proper, was giving us psychology at second-hand. He 
never perforn1ed n1ore than one experiment; I perfonned that for 
him, and it was all wrong. He had amassed and interpreted relevant 
experimental material drawn from other sciences, notably physiology, 
• 
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physics, mathematics, medicine, and biology. Practically none of the 
authors whom he quoted \vas known as a psychologist; and yet here 
\vas a very comprehensive and novel scientific presentation of facts 
about the human mind in true historical perspective. 
In 1892, Ladd invited Scripture, \Vho had come out of the psycho-
logical laboratory at Leipzig and had spent one year of research \Vith 
Sanford at Clark University, to open a psychological laboratory as 
instructor in psychology. Naturally, I registered for this ne\v course. 
It soon became apparent that he did not sho\v \vhat I thought \Vas 
decent respect for the psychology of I~add and his associates. Though 
thoroughly courteous, he took the position that psychology has to 
start from scratch. He conveyed the in1pression that the systen1atic 
statements in the learned books of the day mtght all be true, but they 
\vere nevertheless second-hand. This difference \vas very difficult for 
me to grasp, because I had the highest admiration for the \vonderful 
acutnen and po,ver of exposition I \vas finding in Ladd and his asso-
ciates; and our working busily \vith telegraph keys, chronoscopes, and 
smoked paper in the laboratory seemed utterly remote from interests 
in real information about the human mind. It seemed to n1e that 
Scripture had nothing to say or demonstrate that \Vas in any respect 
comparable to Ladd's massive array of psychological facts. 
The issue, however, came to a crisis in the selection of tny topic 
for the doctoral dissertation. Going to Ladd, I said, "I would like to 
perforn1 some experiments on the po\ver of inlubitton," a topic on 
which I then had only an inceptive but rather enticing notion. He 
said, tty es, Mr. Seashore, that is a very interesting topic. You will 
find a fairly full account of it in my large volume, Elentents of 
Psychology." I hadn't read that far in the book and therefore jumped 
at the opportunity to see if my problem was solved. I found the state-
ment very lucid and comprehensive, and that put a datnper on my 
enthusiasm for experimentation. 
Not being entirely at ease, I \vent across Elm Street to Scripture 
and said, "I am very much interested in the subject of inhibition and 
would like to see if I can perforn1 sotne experitnents on that subject." 
Scripture, being an exceedingly formal and dtgnified person, for the 
first time elitninated the "Mr." and, slapping n1e on the shoulder, said, 
"Good, Seashore, try it." This had a n1agnetic effect; although then 
ignorant of \vhat it implied, I date the birth of my scientific attitude 
from that moment. For the first tin1e I sensed a feeling of companion-
ship in a creative approach to psychology and felt that the laboratory 
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was going to give n1e satisfaction which could \veil cotnpare \Vith the 
deep satisfaction I had felt in the learned and all-cotnprehensive text-
books. I cite this personal experience to give a concrete example of 
the chasn1 that \\as then forming between the "Old" psychology and 
the "N ev:." 
But, to come back to the sponsors of psychology, I \vant to pay my 
deepest respects to the authors of this period for their tnagnificent 
contributions through a scholarly resun1e of the forn1ative resources 
which at that titne began to be recognized as psychological. The stu-
dents of today \vould develop a proper sense of hun1ility, historical 
perspective, and gratitude to our forbears if they \vere to begin their 
studies in psychology by reading a fe\v of these t\vo-volutne textbooks 
before beginntng thet r laboratory researches. 
But what \vas \vrong wtth them? \\'hat \Vas it that led to rebellion? 
In the first place, n1ost of the books \vere \vritten by philosophers. 
These men were syc;ten1atizers, thoroughly drllled in the arts of logic 
and scientific and philosophical critictstn; but, \Vith the exception of 
Wundt, they \vere not laboratory n1en. Their systetnatlc psychology 
\vas relatively void of istns. Sttll the historian of today can go back 
to James' t\vo volutnes and find there a forecast, insight, and nucleus 
for practically every ism that has appeared in psychology in the last 
forty years. 'fhat was true in vartous degrees for the other men, but 
ren1ained to be in1ple1nented by the laboratory invaders. 
The incotning psychologist had a dotntnattng goal- first-hand ex-
periment; whereas, his sponsor, the philosophers, had an unparalleled 
art of logical insight and analysis in generalization. \i\Tithout insisting 
upon such si tnphctty in the cleavage, \Ve may say that this reflects the 
fundamental difference bet\veen the sponsors and the founders. It 
was the profound and irresistible devotion to the new idea of con-
trolled, first-hand experimentation whtch rebelled against the sys-
ten1atic armchair organizer of experimental facts at second-hand. 
The contest bet\veen the sponsor and the founder of the laboratory, 
which can1e to such tragic results by the de1nolishn1ent of the Yale 
department at the end of this decade, was sytnpton1atic of a crisis which 
affected the leading universities at that tin1e, though with less serious 
results. 
Here is a personal illustration of the sponsorship of philosophy. My 
researches for the doctorate had all been made under the direction of 
Scripture, who \vas treated as a technician, generously sponsored by 
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asked tne \\·hat I \Yas going to do in the su1nn1er, I said I \vas going 
abroad as soon as I could qualify for the degree. He said in his mag-
nanimous tone, "Don't let that bother you; go right a\vay," so I 
sailed the follo\ving Saturday. He asked me to leave my thesis and 
all my laboratory records vvith hin1 and \vavied all formalities about 
exatnination and formal recommendations through comtnittee, even 
the forn1al approval and acceptance of tny thesis by Scripture. So I 
received my degree in absentia in a manner "'·hich leads n1e to apolo-
gize to the nearly one thousand candidates for \vhon1 I, as dean, have 
set up the final Ph.D. hurdles. 
Experimental psychology has a long history but not under the 
title of psychology. It \Vent through an epoch-making period in the 
last years of the century, through the systetnatic work of the philos-
ophers. The philosophers of that day turned as a body to this ne\v 
approach to their mental science. This represented a radical turning 
point in the interests and influences of philosophy. For the next 
t\venty-five years in this country, \vhich represent the rapidly forma-
tive period of the laboratories, the clash between the sponsors and the 
founders of psychology was greatly in evidence until the laboratories 
were gradually recognized as standing on their own . 
The history of these clashes in America will constitute an interesting 
unit in the history of psychology. In many cases it \vas a contest be-
tween the old men and the young men ; those in office and their em-
ployees. \i\/hile philosophy granted the new approach, it can be said 
that on the whole it had a repressive and deterrent influence on the 
development of experimental psychology in a large number of the 
two-score or more laboratories \vhich went through the formative 
period in the next t\vo decades. The situation at Cornell University is 
perhaps the most extreme illustration showing radicalism on both 
sides. 
I am glad to report that no such conflict arose for me in the Uni-
versity of Iowa. Patrick, especially through his contacts at Johns 
Hopkins, had becon1e thoroughly imbued and acclimated to the ex-
peritnental approach and stepped into the laboratory to do significant 
first-hand work himself, while I, as a newcomer, joined him with a 
philosophical background in training. Together we have enjoyed a 
life-long cotnmunity of interests in philosophy and psychology. 
Perhaps philosophy should have a word here, but the fact is that 
\vhen Patrick, on account of frail health, withdrew from the headship 
of the department in 1905, I was made head of the department of 
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philosophy and psychology and remained so until 1927 \vhen psychol-
ogy and philosophy \vere tnade separate departments. Comments on 
that period of administration n1ust, of course, con1e frotn the repre-
sentatives of philosophy. ~rhe Io,va point of vie\v has been that 
tnodern philosophy and psychology have tnuch in common and can 
profit by intimate syrnpathetic associations. 
PSYCHOLOGY AND SCIENCE 
In the 1890's, the sciences justly looked \Vtth suspicion upon the 
claims set up by psychology for recognition. The philosophers cau-
tioned \Vtsely not to rush the claims, and the young men in charge of 
the laboratones \vere, as a rule, duly conscious of the limits of their 
offerings. Looking back no\v over a half-century period, one is im-
pressed by the remarkable strides that haYe been taken in the rapid 
rise of psychology toward recognition. The inclusion of psychology 
with anthropology In the National Acaden1y of Sciences and the Na-
tional Research Council did n1uch to establish the recognition of 
psychology in local tnstttutions. * 
For the first fe\v years it \vas comtnon to hear such questions as: 
Is there anything n1ore in expertmental psychology than the reaction-
time expenments? I s a psychologist an anatomist, since his chief 
interest seerns to be in dtc;sectton of the brain? Has philosophy be-
come experin1ental? Can ) ou tneasure any tnental process? It \vas 
much later that psychology turned around and put up a claim for be-
ing a btological sctence. This claitn can1e to a critical turn when the 
N a tiona! Research Council was established. In that council, biology 
was classified under agriculture. At that ttme psychology had becon1e 
clearly "btology conscious," but, given a chotce of tying up \VIth agri-
culture or anthropology, since it \vas necessary to double up, psychol-
ogy logically enough chose anthropology ; yet even so, joined more 
intitnately in the division of labor \vithin fields of biology. 
The attitude of the Iowa laboratory as clearly crystallized under 
Patrick and Gilbert has been consistently a policy of concentrating 
research under laboratory conditions, patterned largely after physics 
* As matenal ev1dence, I may mention tha t it was several years before I was admitted 
to the I owa Academ) of ScH~nce. 1\Iy a<.lmiss10n to S1gma Xi was opposed by the phys1cal 
sc1ences for a few years. J\fy son, a psychologist, '"as admttted to the sc1entific society of 
Gamma Alpha on the ground that he had a mmor in geology , and th1s soc1ety "as slowly 
recognizmg psychology. Y ct a p~ycholo~1st had the honor of being the first sc1ent1st from 
Iowa to be adm1tted to the National Academy of Sctence. Th1s gradual but rap1d overcom-
mg of oppos1t10n has been typical of most umvers1hcs which butlt up ps) cholog1cal labora-
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and physiology. It is interesting to note that although for n1any years 
so intimately associated with philosophy, none of the extensive pub-
lications emanating from the laboratory has been of either a specula-
tive philosophical type or of the prevalent type of uncontrolled obser-
vations. There has also been a persistent tendency to adhere to 
strictly psychological problems rather than to delve into problems of 
anatomy, physiology, or physics except in so far as that has been 
necessitated by the clearing of the psychological ground or the devel-
opment of tools of investigation, such as physical measuring instru-
ments. In this, I think the record of the Io\va laboratory is son1ewhat 
unique. In the gro\vth of the university, psychology has kept \veil 
apace \vith the other sciences in research, in technical publications, 
and in the number of new scientific units which have cotne fron1 it. 
In the group system, the Io\va catalogue continues to classify 
psychology with the humanities. No one has thought it 'NOrth whtle 
to ask for its transfer to the biological group, although there has been 
a general trend in this dtrectton throughout the country. Yet, for 
practical purposes, the subject has functioned \vith the greatest free-
dom for curricular purposes and for affiliation in research in both 
groups. If the issue \vere raised now, I would see no reason for 
\vanting to transfer exclusively to the biological group. Fully accept-
ing the current conception of psychology as a biological science, we 
tnust recognize that psychology is a tnental science. 'fhrough its en-
trance upon probletns - social, educational, economic and pohtical-
and through its approaches to the pure and applied arts, psychology 
more and more becomes associated with the hutnanities; or, tt would 
be right to say, many of the disctplines of the hutnanttles are affihattng 
with psychology, or even that biology is gaining new footholds in the 
humanities. Indeed tt ts the function of psychology as the basic tnental 
science to develop and sponsor scientific techniques tn all the tnental 
sciences, both pure and normattve. During the last fifty years the 
barriers between science and the humanities have broken down, and 
in this n1ovement the staff of the Io\va laboratory has had a respectable 
share of leadership. 
PSYCHOLOGY, PURE AND APPLIED 
In order to establish their recognition among the sciences in this 
early period, the dominant attitude of the laboratory psychologists 
\vas that of displaying a halo of pure science unadulterated and un-
contaminated by any interests of usefulness. In this, Io,va shared. 
' 
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But the cries for help became loud and persistent at the door of 
psychology. 
At that time there was no psychiatrist in Io\va or any training of 
physicians for mental treatn1ent. Could psychology do something for 
the maladjusted child? And so \ve timidly set up a psychological 
clinic, so far as I know the second one by that name in this country, 
the UniYersity of Pennsylvania clinic being the first. 
The ne\v education was supposed to be based on psychology ; and, 
since scientific psychology \Vas to con1e out of the laboratory, cordial 
relations were established \vith the departn1ent of education. This 
early took the fonn of expenn1ents on school children but \vas pri-
marily of the brass instrtunent type as designated by J an1es. 
The laboratory n1easurements in heartng soon revealed the pos-
sibility of practical applications to n1ustc and so arose a division of the 
laboratory devoted to the interests of music; but al\\~ays and only 
from the technical point of vie\v of c;ctentific tneasurements, the theory 
being that such work n1ight well contribute to pure psychology and 
at the saine titne render a servtce. 
Fron1 the approaches to mustc, the laboratory suddenly found it-
self in the heart of the psychology of speech, and out of that gre\v tv:o 
basic approaches; namely, speech pathology and the scientific ap-
proach to the art of beauttful and effectiYe speech. 
Out of speech pathology can1e the establishn1ent of the speech clinic. 
Similarly, a reading clintc \Vas set up through a long series of experi-
nlental studies in \vhich the entering students served as the clinical 
work n1aterial and in turn were served. 
Then pressure came fron1 the \von1en' s clubs of the state calling 
attention to the fact that science had accomplished \vonders through 
research work at the state agricultural college in the itnprovement of 
the stock of anitnals and plant crops of tnany kinds. (CCannot psychol-
ogy do something for the in1provetnent of the Io\va child?" they asked 
and in answer the Io\va Child Welfare Research Station V\.ras estab-
lished, becotning the parent institution of research units of that kind 
for the world. 
Since audiometry had been developed through inventions in a long 
chain of experin1ents in the laboratory, the department of otology 
asked for help, \vhich resulted in the training of a clinical psychologist 
for a full-ti1ne job in the n1easurement and analysis of hearing loss 
and the adaptation of hearing devices. This laboratory in the medical 
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The country gradually became conscious of the need of personnel 
psychology. Accordingly, leaders in the laboratory made some con-
cessions to paper and pencil psychology by developing intelligence 
tests, qualifying examinations, and student personnel techniques, al-
\\·ays vvith the intention of turning over the responsibility to a spe-
cifically organized unit as soon as possible. 
The graphic and plastic arts, observing what significant contribu-
tions had been n1ade in the scientific approach to n1usic, invited co-
operation; and through generous support of t\VO foundations, the 
psychology of graphic and plastic arts stepped into leadership in the 
country. 
\\Tith the establishn1ent of the experimental theater and the demand 
for training of large numbers of students in the field of dran1atlc art, 
the practical science of artistic speech made marked head\vay both in 
dratna and poetry. Closely allied with this is the n1arked develop-
ment in the laboratory approach to the science of linguistics developed 
in co-operation \\rith the department of German. Possibilities of new 
approaches to business and industry \\-·ere seen. Thus, out of the 
psychology of advertising came the development of the no\v fan1otts 
Gallup Poll; Gallup wrote his doctoral dtssertation in that field, 
stimulating other researches in the same direction, and thereby doing 
a bit of pioneering \vhich now holds the attention of the country. 
One of the greatest satisfactions in this entire clevelopn1ent 1s to see 
ho,v one after the other of these units emerges with its O\vn staff and 
assignments in the general University economy. The psychology of 
advertising, for example, was developed in psychology for a fe,v years; 
but now all the practical aspects of that subject are taken over by 
commerce and journalisn1. One could go the rounds to den1onstrate 
the operation of this principle. Indeed, in the ristng scale of the Uni-
versity in the presence of new needs and facilities from year to year, 
the growth of a science is son1ething like the gro\vth of a fan1ily: 
father and tnother start out alone, soon their children are persons in 
their own name, and their children- the grandchildren- carry their 
inheritance into new avenues of independent achievement. 
The gro\\·th of applied psychology at the University of Iowa is 
strikingly unique: first, in the number of new approaches that have 
been n1ade; second, in the insistence that all psychological contribu-
tions be n1ade strictly in the spirit of the scientific laboratory; and 
third, in resisting attempts to replace the more practical or profes-
sional services. 
• 
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\Vhile the aspects of applied psychology in our researches have na-
turally been the things that have been seen, felt, and spoken of, the 
original dedication of the laboratory to pure psychology has always 
been a don1inant goal. Indeed, the applied goals have often been but 
means of vitalizing a theoretical issue. Witness the contributions in 
the psychology of music, speech, and child development \vhich have 
been vitalized and validated against practical goals but have. as a 
rule, resulted in the deepening of our insight into the nature of normal 
Inental operations. Our aim has been to catch the human mind in 
action. The fact that there has been a practical goal in sight has aided 
in the integration of the specific act \VIth the total situation and in the 
fractionating of the approach to complex tssues. 
In general, psychology in Iowa has taken the middle-of-the-road 
attitude but \Vith the greatest freedom for each investigator to develop 
or follow a ne\v trend as much as he desires. There is no dominating 
school or polen11C brand of psychology in Io\va. vVhat is good in the 
isms will ahvays be taken into account in experiment. But the 
processes in the psychological laboratory \Vtll, of necessity, be 
eclectic.* 
For the first decade, our researches concentrated upon principles of 
norn1al illusions, containing beautiful Illustrations of gestalt psychol-
ogy. I prepared a manuscript for a book covering the field, but it was 
never published because I \vas unable to forn1ulate a fundamental 
principle within the fran1e of "' hich the tnass of experin1ental data 
could be interpreted. I no\v agree \VIth Koehler that this \vas gestalt, 
or configuration; the concrete facts \Vere there. When the experi-
menter follo\vs principles of ngid laboratory research, interest in the 
promotion of particular schools of thought falls into the background. 
The objective study of n1usical perfonnance in the actual musical 
situation was behavioristic, although I have not ahvays recognized the 
sweeping claitns of the proponents of that theory. 
INTERDEPARTl'vfENTAL INTEGRATION 
Perhaps the most significant policy of the Io\va laboratory has been 
the attitude of breaking down or ignoring departmental fences in the 
interest of give-and-take among departments. As \ve have seen, on 
this policy psychology has reached out into a dozen different depart-
* Personally, as dtrector of research, I began in the atmosphere of the Wundtian psychol-
ogy as dtd my American colleagues in the early formative period I greatly admtred the 
work of T1tchener but soon realized the necesstty of a rad1cally functional point of view, 
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n1ents, and in sotne cases into very close affiliations, but only by pur-
suing rigid psychological laboratory techniques. This policy of the 
departn1ent has met \vith extraordinary co-operation and reciprocity 
in other departments. 
This principle is exemplified in education. Before I accepted the 
Io\va position, I had been appointed lecturer in education in Yale 
University. At that tin1e I had read only three small books on 
education and had heard just one course of elementary lectures. But 
I \vas appointed presumably on the theory that a fairly well-trained 
psychologist should have something to say about the development of 
the hun1an mind through instruction. The a\vareness of this anoma-
lous situation has exercised a great influence on tny personal attitude 
to\vard education at the Universtty of Iowa and has given direction 
to the interdepartmental development. 
Psychology in lo\va has always maintained a co-operative attitude 
toward education in the division of Jabor, \Vtthout intrudtng upon the 
technical prerogatives of that field, and this attitude has been gen-
erously reciprocated. Education has requtred elementary psychology 
as a prerequisite to educational psychology, and it has been the 
policy for many years for a professor of educational psychology to 
hold a joint appointment in education and in psychology. Education 
has built up and maintained a strong unit in mental and educattonal 
tests and measurements. Psychology has suppletnented this by tech-
nical contributions fro1n the laboratory, involving the use of psycho-
logical instruments. In \vork to\vard advanced degrees in education, 
psychology has most frequently been taken as a minor; the two de-
partments have had a joint library; the psychological laboratory has 
been available to students in education; and education in turn has 
reciprocated by building up a very \vell-equtpped vvorkshop for 
statistics. Education maintains a tvvelve-year model and experi1nental 
school with which the preschools of the Cluld \V elfare Station dove-
tail. These schools are, of course, of inestimable value for genetic 
studies in psychology, especially in the field of learning. The clinical 
study and treatn1ent of socially and educationally n1aladjusted chil-
dren has been entrusted to the psychological clinic in psychology and 
psychiatry. 
The college of education has maintained superior instruction in 
psychological statistics. The basic course of that subject has therefore 
been made a required subject in psychology. Instead of having either 
the psychologist or the educationist teach the more advanced n1athe-
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matics dealing with biometrics, that has been left to the department of 
n1athematics, where a very good type of co-operation has been en-
joyed, both for psychology and education. This has helped to place 
statistics on a sound n1athematical basis for those advanced students 
\vho desire to specialize in that subject. This division of labor behveen 
elen1entary and applied statistics 1n education and advanced statistics 
in n1athetnatics has been advantageous. 
Physics is a good example of interdeparttnental co-operation. The 
departn1ent of psychology \vas founded early; tt had a tnechanician be-
fore the departtnent of physics did. \Vhen the ne\v physics laboratory 
\Vas built in 1911, an agreetnent \\·as reached to the effect that physics 
and psychology should have one joint \vorkshop located in the nev~· 
building for physics, that tt should be under the supervision of the de-
partment of physics but that psychology should be entitled to one-
third of the time of the head mechantcian, and should have free access 
to all the resources of the shop on the part of tnstructors, assistants 
and competent graduate students. As a result of this co-operation, a 
first-class workshop \vas equipped ready to ser\ e t\VO large depart-
ments. The question of equipn1ent presents no difficulty, since the 
funds for the equipn1ent of the laboratories all come from the satne 
source in the University budget. This proved a very \vise arrange-
n1ent and has worked without friction, resulting in both economy and 
efficiency for the University. 
\Vhen interests grew strong in the field of acoustics in the research 
work for music and speech, \Ve were glad to discover that the head of 
the department of physics \Vas doing research \vork in that field and 
was willing to offer a course in acoustics especially designed for stu-
dents in music and speech. This course has been a prerequisite for 
tnuch of the advanced \\rork in these t\vo subjects. Indeed, it proved 
so successful that the professor in charge prepared and published a 
textbook specifically from this point of vtew. It has been a very \vhole-
some thing for students in psychophysics, psychology and speech to 
con1e in contact with a first-class authority in physics and enjoy the 
facilities of his equipment. 
Instead of stressing courses in physiological psychology, co-opera-
tion has been maintained \Vtth the departtnents of zoology, physiology 
and anatomy. In anatomy, for exatnple, our experience \Vith physics 
has been duplicated by the head of the departn1ent of anatotny in the 
medical school \vho, realizing that \Ve had a considerable body of 
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vocal cords, volunteered to give a technical course on these organs in 
anatomy, \vith the facilities for dissection and technical instruction in 
that department. For more than twenty years that course has been 
given, nearly always by the head of the department, for one sen1ester 
and a summer session each year. 
Like\vise, instead of teaching the conventional physiological psychol-
ogy in the department of psychology, arrangen1ents have been tnade 
for a choice of two advanced courses ; one in the department of 
physiology in the medical school, and the other in the department of 
zoology. Another example of specializing in this field is the course in 
heredity, which is given by one professor to students in medicine, 
zoology, physiology, and psychology. 
Co-operation \vith philosophy has, of course, ahvays been close, and 
students in psychology have had the privilege of courses often de-
signed specifically for them, such as the logic of science and various 
other courses having a bearing upon the philosophical background of 
psychology. It is notable that philosophers have tended to gravitate 
toward psychological interests in research. 
One activity sponsored by philosophy but from the psychological 
point of view was a project in character education. For several years 
Professor Starbuck threw his best energies into this field of investi-
gation and early gained national recognttion by receiving a $10,000 
prize for the best work done in that field. The project received sub-
stantial subsidies from foundations, drew large nutnbers of research 
students, and resulted in many publications. The methods of research, 
however, \\·ere frequently of a different order from those recognized 
in the psychological laboratory, and the result was that the project 
stood for many years as a thing in itself, apart frotn philosophy, 
psychology, and education and was regarded as an independent re-
search institute. Through this channel the institute assembled a 
valuable collection of books having a bearing on character education 
for children; and a staff organized for this purpose classified and 
evaluated these and published guide books and later, source books 
for such readings. 
One of the n1ost valuable outposts for psychology has been the 
Psychopathic Hospital. This hospital is an experin1ental institution 
limited to sixty resident patients together with out-patient service. 
As soon as the hospital was established, the psychological clinic was 
located there. A professor of psychology was recognized as being in 
charge of this clinic in co-operation with and more or less under the 
, 
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direction of the head of the hospital. Thus students of clinical psychol-
ogy have had access to patients, have come into contact ,,·ith the 
various resident psychiatnsts, and have had the opportunity of doing 
research both on children and adult patients under the most favorable 
conditions. It is safe to say that both psychiatry and psychology have 
profited by the co-operation. In the ptoneering era, this arrangement 
has done much to set the pace for such a type of fraternizing bet\veen 
psychology and psychiatry and for the wholesome development of 
their common interests. 
It is perfectly evident that clinical psychology should be taught by 
a psychiatrist and that psychiatry that is to be useful for psychology 
must be oriented \vith the approaches from the psychological and 
educational points of view. The interests of education and research 
in child development have been integrated. A branch of the clinic has 
been n1aintained in the psychological laboratory \vhich enables the 
University to take care of educational and adjustment problems of 
children outside the hospital. 
Perhaps the greatest acquisition of help from outside has been the 
Iowa Child \Velfare Research Station, which is pritnarily a psycholog-
ical institution. Since tlus has been well financed through outside 
agencies in addition to state funds, for the last t\venty years \Ve have 
had a considerable staff of psychologists ¥~·hose entire titne has been 
devoted to genetic studies in child development and the training of 
students for leadership in research within this field. Students qualified 
in psychology have had the privilege of contact with these specialists 
in genetic psychology and have shared in the facilities of the preschool 
and the research laboratories in the field of child development. 
The estabhshtnent of a chair in the psychology of otology in the 
medical school has been advantageous, especially for students inter-
ested in acoustics, in that the psychologist in otology has given a grad-
uate course in acoustics and has encouraged research in related 
problems. 
In recent years the co-operative arrangement with the department 
of speech has greatly enriched our offerings in various branches of 
acoustical psychology, and has led to branching and rebranching of 
research facilities. rrhus, in addition to speech pathology, for which 
there is a considerable staff in the clinic, the science of speech is nO\V 
distinctly on its O\vn footing although it has one base in psychology 
and one in speech. There is a large body of students enjoying the 
facilities for dramatic and other artistic speech vvith the privilege of 
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taking the problems into the laboratory under psychological direction. 
Parallel to this is the psychology of acoustics extended into lin-
guistics by maintaining a branch of the laboratory in co-operation with 
the department of German and devoted entirely to acoustical ap-
proaches through research in linguistics. 
The building up of substantial contributions to anthropology and 
biometrics through the co-operation of child welfare and physical 
education has been the principal factor in placing research in the field 
of physical education on an acadetnic basis and has introduced stu-
dents of physical education to psychological approaches to that 
subject. 
It 'vill be seen that this extraordinarily large offering for psychol-
ogy from outside the walls of the departn1ent is not sin1ply in the 
freedom of psychology students to go out and elect courses in other 
departments but in a very active co-operation of other departn1ents 
in setting up facilities for courses and research especially adapted to 
the needs of psychology. 
To repeat, the privilege of approachtng physics under physicists, 
anatomy under anatomists, physiology under physiologists, mathe-
matics under mathematicians, etc., cannot be overestimated, and the 
extent to \vhich that privilege has been offered in Io,va is perhaps 
unparalleled. This arrangement has also facilitated the encouragen1ent 
of membership of the staff of persons from radically dtfferent schools 
and with distinctly varied points of view. 
In 1926, the department published a circular illustrating \vith a 
diagram our conception of the relation of psychology to other subjects 
on the campus at that time. The legend to the diagram may be of 
some historical interest. It ran as follows; 
Philosophy: Problems in common, such as the philosophy of mind and 
psychology of logic, of ethics, of aesthetics, and of religion. 
Religion: Pyschology in its various aspects as a foundation for religious 
theory and life, with special reference to religious education and character 
education. 
11-fusic: The psychology of music studio. 
Art: Researches for the foundation of a psychology of art studio. 
Speech: P sychology the n1ain background for a scientific study of 
speech; co-operation in speech clinic; phonetics. 
Sociology: Dovetailing of anthropology, social psychology, and other 
courses. 
PhJ.'Sics: Shop in common; course in the physics of sound; co-operation 
in research. 
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Z ool og)': Physiology of the brain and sense organs taught as animal 
biology; "speculative zoology" as relatcrl to comparative psychology. 
Otology: Psychologist in the psychophysics of hearing; co-operating in 
research and in speech clinic. 
C ommcrce: Do\ etaihng of courc;es in the psychology of advertising and 
personnel with courses in labor and marketing. 
P s:ychiatr)• · The psychological clinic; the psychiatric unit for field work; 
the animal laboratory; interchange of courses; psychologist in psychiatry. 
H ospztal ~ 1fedical sen·ice for a psychological clinic and speech clinic. 
Pubhc H ealtlz : Mental hygiene, in health and disease. 
Pu.b!tc School. Psychiatric unit; mental surveys, 
Child Welfare: Research and seminars in the psychology of the normal 
child; preschool lahoratory; genehcs, eugentcs; mental and social surveys. 
Education: Intimate and enriching co-operation in the common fields of 
psychology and education recogniztng the value of a two-fold approach both 
in courses and in research .. 7 
\tVith thi s rather bold expansion into applied fields, \Ve may rightly 
ask: What happened to pure psychology, as such? There are t'Yvo ap-
proaches to applied psychology : one ts the attetnpt on the part of the 
psychologist to go out and render a service with the material in hand; 
the other is to 1ntroduce son1e sound psychological technique for lay-
ing a corner stone to a posstble structure 1n son1e field of applied 
psychology. The latter has ahvays been our point of view. None of 
the fields into \vhich we have entered has been approached by the \Yay 
of lectures or other teaching devices. Our approach has ahvays been 
through some experin1ent. In the course of developtnent in the 
laboratory, \ve have found significance in a specific applied field, and 
our follo\v-up has always been experiment and more experin1ent in 
order to lay foundations for some phase of a practical discipline. Pure 
psychology has ahvays been our central ain1 and interest; but in sup-
port of the attitude \vhich is stated, \ve find that contributions to 
general psychological theory (in the \vay of accun1ulating facts bear-
ing on pure psychology) can come just as profitably from an experi-
n1ent in which an ultimate practical interest is foreseen, as in an 
experitnent \vithout any practical objective. Our \vork on illusions, 
for example, proceeded for many years without the slightest thought 
of application, and substantial contributions were n1ade to the theory 
of perception through these experiments. Then out of a clear sky 
can1e the observation that everything that was known about an illusion 
in localizing sound by binaural waves was called for to provide a 
7 Psychology and Serv1ce, Bulletin of the State Umvers1ty of Iowa, New Senes No. 
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systen1 for locating submarines in the war. Up to that time we had 
studied it purely in the interest of beauty and of research on the laws 
of illusion. Likewise, \vhen interest was awakened in speech pathology, 
the various approaches through electrophysiology and bilateral waves 
of the brain were basic approaches in physiological psychology. 
EQUIPMENT 
The Iowa laboratory was patterned after the Leipzig and the Yale 
laboratories. The deciding factor for the developing equipment from 
the beginning was concentration upon problems in which exact tneas-
urement of a psychophysical nature characteristically could be made 
and analyzed to give a qualitative insight into the structure of the 
mental processes involved. This called for the development of n1easur-
ing instruments of precision and techniques for the control of the 
conditions of the measurement. This has in recent times been spoken 
of as "brass instrument psychology." That attitude vvas characteristic 
of all the laboratories in the '90's and a large part of the next decade 
or two. 
The adoption of this principle has been adhered to with special 
emphasis upon the development of systematic psychology, but its 
greatest significance lies in the fact that it vvas carried over into the 
various forms of applied psychology which have been launched fron1 
the central laboratory. There have been two fundamental exceptions 
to this policy: first, in the recognition of the clinical method in which 
it could not be applied rigorously; and second, in the paper and pencil 
approaches to so-called testing programs which originated in the 
laboratory. But in both of these cases, the l o\va contributions have 
been characterized by the fact that the principles of scientific meas-
urement prevailing in the laboratory have been adhered to so far as 
possible. This is illustrated in the development of personnel pro-
cedures, personnel measurements, and the psychology of art. 
From the very earliest period, the psychological laboratories were 
confronted with the necessity of devising new measuring instruments 
and building them for their individual use. From the very beginning 
much n1ore money has been spent in the Iowa laboratory for building 
ne'v instruments of local and original design than for the purchase of 
standard instruments and equipment. For this reason the laboratory 
has centered around the shop. The type of instrumental design has 
changed radically from period to period in the development of new 
psychological approaches and interests. For example, we began in 
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Iowa by building audiotneters, chronoscopes, graphic recording de-
vices, and tonoscopes. As the center of interest early began to con-
centrate upon problen1s of heartng, the laboratory specialized more or 
less in acoustical equipment. When the laboratory reached out to the 
Psychopathic Hospital, the techntques of electrophysiology \\·ere be-
coming available, and the design of instrutnents turned heavily in that 
direction. 
When the vacuum-tube technique becan1e available in the field of 
acoustics, the equiptnent \vas radically revatnped from the original 
mechanical instrun1ents, such as tuntng forks and devices for the 
measurement of frequency and Intensity We catne in on the ground 
floor \vith progress n1ade in the development of tone-production, 
measuretnent, transn1tSston, and analysis \vhich \vas built up during 
the last quarter of a century. This played nght into the hands of 
electrophysiology in the development of action-current techniques and 
especially in the 1neasuren1ent of brain \vaves, but perhaps n1ore than 
anything else in the develop1nent of psychophystcal techniques in 
acoustical measurements underlying approaches to the psychology of 
tnusic and speech. It is significant that in the speech clinic en1phasis 
has continually been laid on technical measurement with laboratory 
instruments as opposed to mere clintcal observation. 
As such things go in universities, the Iowa laboratory has been 
treated fairly generously. 'A' e began with an annual appropriation of 
$500 for Instruments. This increased gradually as the laboratory gre\v 
so that after forty years it amounts to about $2500 a year in the 
regular budget. The University has two sources of support for 
laboratory equipment: first, this general budget through the college of 
liberal arts ; and second, the research budget through the graduate 
college. Through the latter budget the laboratory profited greatly by 
the principle of integration by \vhich it joined with other deparhnents 
in the purchase of con1paratively expensive equipn1ent \vhich could 
not be furnished to a single department ; such as the original electro-
cardiograph \Vith medicine, the moving picture apparatus with the 
extension division, the harn1onic analyzer with physics, tone genera-
tors with engineering, correlation machines \vith education, and other 
instruments held by the graduate college for the service of any depart-
ment that might need them. Thus in a single year the laboratory 
n1ight have access to a ne\v instrument \vhich cost more than the en-
tire regular budget to the departn1ent for the year. 
To the budget just mentioned should be added the salaries paid to 
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the head mechanician in the physics-psychology shop, the electrical 
engineer employed on full titne and often \vith an assistant for the 
central laboratory and its various services, and the research students 
who often spend much of their tin1e in building their O\vn apparatus. 
It has been the policy of the departn1ent not to put tnoney into so-
called "standard" or "show" pieces but to concentrate upon the deYel-
optnent of ne\v equipment to n1eet ne\v needs for each incotning group 
of research students. For this reason a large part of the apparatus 
has been of such a nature that it has served a specific purpose ·when a 
particular inYestigation \vas going on and \Vas often later converted or 
dismantled in its adaptation for other purposes. Because of this \Ve 
haYe ahvays had difficulty in tnaintaintng a significant annual inven-
tory. One year a synchronous motor is tn one instrun1ent : another year 
it may be in another. This is especially characteristic of the ntnnerous 
vacuum-tube units and graphic and photographic recording devices 
\vhich can be used for a great variety of purposes. ~Iany of the in-
strutnents are not built in a permanent form but are set up temporarily 
for their immediate use. In vie\v of these facts there is not tnuch 
significance attached to any valuation of the laboratory tn dollars and 
cents because practically the \vhole equipn1ent is in a fluid state of 
functional allocations in the central laboratory and 1 ts extensions. 
One principle \vhich has ahvays given great satisfaction is the 
pleasure in scrapping an instrutnent ; because we rarely scrap one 
except for the reason that \Ye have secured a better one. Such scrap-
ping is one of the expensive aspects of research \vork that has been 
well illustrated, for exan1ple, in recent years in transtnitters and am-
plifiers in acoustics. K e\v tnodels are continually con1ing out and fre-
quently have radical itnprovements. Fortunately a lowering of the 
commercial price of the 1nstrun1ent usually goes \vith this. 
The modern student can hardly realize the phenotnenal advantage 
he has over the early workers in psychology. In the laboratory today 
the incoming research student is given access to working tnodels of 
research equipment ready for use; \vhereas in the early stages, the 
psychologist was like the maid who saved the house fron1 burning and 
explained that she had had no education and therefore had to use her 
brains and hands. This does not imply that there is no need for the 
same attitude at present; indeed, with the increasing new avenues of 
approach, there is more and more demand for the inventive tnind with 
ingenuity in the adaptation and design of equipment at the level of 
rich existing resources. 
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While the equipment of the original central laboratory has always 
been available to workers in all fields of psychological or acoustical 
research in the University, individual laboratories have developed with 
• 
equipment to meet extensive specific needs. Such are the child wel-
fare laboratories, and the laboratories of the Psychopathic Hospital, 
the speech department, the departn1ent of neurophysiology, and the 
department of otology. 
In addition to the equipment in the laboratory, acknowledgment 
n1ust be given to the privileges which psychology has had for utilizing 
existing equipment in related scientific laboratories and institutions. 
In return, the laboratory has contributed through its inventive re-
sources to the enrichment of equipment in such laboratories. The 
laboratory has enjoyed cordtal relations \vith commercial laboratories, 
such as the Bell Telephone Laboratories, and it has often been en-
riched through generous contributions fron1 them. A new demand 
for mental or motor tneasurements on man and anitnal usually arises 
as a psychological problem. Thts must first be met in the psycholog-
ical laboratory, and then as soon as a particular instrument, such as 
an audiotneter, eye-movement camera, or psychophysical recording 
device is fairly developed, it is shared and passed on into a great 
variety of services. 
BUILDINGS 
Coming out of the single room which Patrick had in the administra-
tion building, the laboratory developed for four years in a five-room 
accommodation at 14 North Clinton Street. During that period the 
new hall of liberal arts, where generous provision was made for 
psychology, was built. The space allotted varied fron1 twelve to fifteen 
rooms which, however, very soon proved inadequate accomtnodation 
for the large number of research projects in operation. 
One outstanding feature of this suite \vas the sound- light- and jar-
proof room vvhich was built up frotn a special foundation below the 
basement in a tunnel reaching to the attic with a special room opening 
on the second floor. 8 I spent my first summer vacation in Iowa City 
supervising the construction of this room. So far as I kno\v, this was 
the only sound- light- and jar-proof roon1 of its kind in existence at 
that time. All communication with this room was through electrical 
devices from an adjoining anteroom. This room, without solid contact 
with any part of the main building, was something of an extravagance 
8 Patnck, George T W.: The new psychological laboratory at the University of Iowa. 
Univ. of Iowa Stud. in Psychol., 1902, 3, 140-144. 
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in the cost of construction, being built on the principle of a gigantic 
thermos bottle standing on a towering support of sand piers. En-
trance was gained to the room by passing through four successive 
doors, none of which had any lock but was opened by springs as a 
safeguard for any occupant who might be caught in this room in the 
dark and be without power of comtnunication with the outside. One 
of the misfortunes of moving the laboratory to its present quarters 
was the necessity of sacrificing this room.* 
Congestion in this suite in the liberal arts building was greatly re-
lieved by placing a large unit of clinical psychology in the Psycho-
pathic Hospital and by the increasing facilities of the Iowa Child 
Welfare Research Station. 
In 1929, the psychological laboratory had the great fortune to join 
with education, philosophy, and child welfare in taking over the old 
central University Hospital \vhich had some 300 rooms.** This build-
ing, which is now named East Hall, is a straggling building; six 
stories high in one wing and seven in the other, with a connecting 
middle section of four stories. It is well equipped with stairways and 
elevators, and most of it is of fireproof construction. Its general 
structure could not have been better designed for this new purpose in 
that the private rooms furnished suitable offices, laboratories and 
workshops, and the wards provided lecture rootns without any con-
siderable change of the walls or other basic structure. The state ap-
propriated an ample amount for renovating and thoroughly equipping 
the building, covering electrical communication systems, supply ser-
vices, and adequate furniture for each room. 
A brief description of this laboratory was published by Ruckmick.0 
The illustrations here given are taken from the program published at 
the dedication of the laboratory, December 30, 1930. Figure 1 shows 
an outside view of the main part of the building; Figures 2 to 6 give 
the ground plan. Some redistribution of the rooms has been made in 
recent years, but the general plan of accommodations remains. 
• The exclusion of sound from the outside intensified sounds in the room, such as the 
creakmg of a coat sleeve, breathmg, and minor reflexes, wbtch m an ordmary room would 
remam unnoticed. One student even reported that he could bear the creakmg of hts backbone. 
•* This bospttal had been s tanding idle for two years when one day I asked President 
J essup what be was gomg to do \\ ttb it He satd, "Well, that IS an elephant on our bands," 
to wbtch I r eplied, "Let us have it." He said, "All n ght," and I satd, "Thank you, good 
morning," grabbed my bat and walked out to avotd the mtroduction of any qualtficat tons. 
In about ten days Dean Packer and I took htm a plan for the utihzation of the buildtng 
whtch was approved, I am sure, to the great advantage of the Universtty as a whole It 
was named East H all because of its location on the campus. 
9 Ruckmick, Christtan A.: The psychological laboratory a t the University of Iowa. ] . 
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The psychological laboratory occupies the major part of the east 
wing and a part of the central section. In all, there are about 75 
roon1s available for the department. All the departments housed in 
East Hall have a departn1entallibrary in con1mon, located in the \vest 
wing. Each department has adequate study space in a room adjoining 
the library so that the graduate students \vho do not have private 
roo1ns n1ay have individual desks. Child \Velfare and psychology have 
co-operated with education in equipping a machine roo1n in the base-
ment of the \Vest wing in \vhich first-class machine equip1nent is in-
stalled and is available for all the departments in the building. 
The adequacy of facilities for psychology in East Hall should be 
judged in the light of supplen1entary facilities in this building and 
outside. Child \velfare occupies a suite of forty rooms on the fifth 
and sixth floors of the west \ving, together \Vith four small individual 
buildings in \Vhich \York 1s devoted to preschool training and research. 
The facilities for the study of infant behavior are continued in the 
lying-in unit of the University I-Iospital, which furnishes ample facil-
ities for this type of psychological approach. The best facilities for 
genetic studies of the psychology of art are found in the university 
preschool and the first twelve grades. The psychology of art labora-
tory, \Vhich occupies seven rooms on the second floor of the central 
section of East Hall, maintains close co-operation \vith child welfare, 
graphic and plastic arts, journalism, and the art section in home 
econon1ics. Facilities for the studies of animal behavior are available 
in medicine, child \\7elfare, and zoology. A phonetics laboratory and 
the acoustical laboratory are operated jointly with speech. The labora-
tories for educational psychology are located in the rooms allotted to 
the college of education in the west wing. In addition to the experi-
mental schools from the preschool through the high school, special 
laboratories are maintained in education in the fields of arithmetic, 
reading, mental testing, and statistics. The accommodations in the 
physics laboratory and in the Psychopathic Hospital have been men-
tioned. Later mention will be made of the specially designed project 
room for elementary courses in University Hall. 
PUBLICATIONS 
The first volume of the University of Iowa Studies in Psychology 
appeared in 1897, and these Studies have been continued in principle 
with the same point of vievv until there are no\v more than twenty 
volumes in that series. The first three volun1es were edited by Patrick. 
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Later volumes were edited by the writer, until 1927, when Ruckmick 
undertook the general editorship, and later shared editorial respon-
sibility \vith lVIiles and Starch, Travis, Meier, and Tiffin, in their re-
spective fields. Beginning \vith Volume IV, these Studies have been 
published as a unit in the Psychological lvf onograph Series under the 
editorial control of the Psychological Rcvieul. Later, the University of 
Iowa Studies in tlze Ps}'cholog}' of lliusic 10 \vere established. 
Psychological publications from the Iowa Child Welfare Research 
Station furnish an unparalleled output fron1 a single institution in the 
field of genetic research. The Archives of Speech, emanating from 
the psychological laboratory under the editorship of the departtnent 
of speech, have furnished a good channel for publication in that spe-
cific field. The tendency is more and n1ore to utilize outlets for pub-
lication in standard journals in psychology and such related journals 
as The Journal of the Acoustical Society of A11terica, The Archives of 
Otology, Speech lvf onographs, and certain other channels devoted to 
the psychological laboratory. 
In all of these publications, the attitude of the laboratory has been 
to tnaintain the policy of expecting the director of each piece of re-
search to throw his best energies into the development of it, exercise 
rigid control over the final manuscript for publication, and then let 
the student sign his nan1e to it. This is in contrast to the policy of 
joint publication by professor and student. Often the director of 
research has had the problem well formulated in advance, has helped 
design the apparatus, has served as an observer, and has exercised a 
strong editorial hand in the writing. I am convinced that this has safe-
guarded the publications from the laboratory and has been a source of 
encouragement to students in research \\'ithout any loss to the in-
structors.* 
THE STAFF 
It would be a delightful privilege to give an account here of the con-
tributors to the building of the Iowa laboratory, but that \vould be a 
10 University of Iowa Stud1~s in the Psych<Jlogy of Music, V olumes I to IV, inclus1ve. 
Iowa City, Iowa: Umverstty of Iowa Press. Volume I, the vibrato, 1932, Pp. 382; Volume 
II, Measurement of mustcal talent, 1935, Pp. 144; Volume III, Psychology of the vibrato 
in votce and instrument, 1936, Pp. 159; Volume IV, Objecttve analysts of mustcal per-
formance, 1937, Pp. 379. 
* I regret to say that the tendency 1s for the opposite policy to crop out in current ins titu-
tions elsewhere. There are, of course, certam cases representing spectal nghts when a 
notable discovery or mvention by the instructor is first announced through the pubhcation; 
but even then 1t would be better for him to make a separate announcement under his own 
name in establtshmg prionty. 
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large undertaking and space does not pennit it. Starting from the 
very humblest beginning, the staff has grovvn and differentiated in 
functions on a large scale. Because of the prevailing type of integra-
tion with other departments discussed earlier, it is difficult to say 
ho\v many psychologists there are on the staff at any given time. It 
would be easier to recognize divisions of labor ; such as systematic, 
clinical, educational, and genetic psychology, and others. 
But the question at once arises: How many of the psychologists in 
child welfare, ho\v many psychiatrists in the Psychopathic Hospital, 
how many specialists in half a dozen branches of the psychology of 
acoustics, how many of the educattonists dealing with tests and meas-
urements shall we count as members of the staff? Students have access 
to all of thetn; most of them have shared in the building and conduct 
of the department; and all of them operate more or less directly from 
the central laboratory in their advanced work. All have shared more 
or less in the spirit of pioneering. Each member has been free to 
expand in his own direction. Each member of the staff \vho has 
contributed generously toward fundamental principles in psychology 
or the development of new avenues of approach must speak for him-
self through the publications he has inspired and the present leadership 
which he holds. It is significant that national leadership has been 
obtained in both pure and applied psychology, but it is too early and 
too personal a matter to attempt to evaluate the permanent significance 
of these contributions. 
As one who has shared their companionship and co-operation for 
so many years, I can only express my profound personal obligations 
and the very great debt of the University to those whose lives have 
been cast in psychology as a life work at the University of Io,va. 
GRADUATE DEGREES GRANTED 
The following is a list of the graduate degrees granted in psychol-
ogy from 1900-1937. 
Year Number 
M.A. Ph.D 
1902-1903 1 1 1912-1913 0 2 
1903-1904 3 0 1913-1914 4 0 
1905-1906 0 1 1914-1915 3 1 
1906-1907 2 0 1915-1916 1 1 
1908-1909 1 0 1916-1917 3 0 
1909-1910 3 0 1917-1918 1 2 
1910-1911 1 0 1918-1919 1 1 
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1920-1921 0 4 1929-1930 13 7 
1921-1922 5 4 1930-1931 15 4 
1922-1923 6 3 1931-1932 10 8 
1923-1924 4 2 1932-1933 14 17 
1924-1925 11 3 1933-1934 5 11 
1925-1926 s 10 1934-1935 11 7 
1926-1927 4 8 1935-1936 8 16 
1927-1928 7 s 1936-1937 12 9 
1928-1929 8 8 
Total 167 137 
This list of those \vho haYe gained advanced degrees through regis-
tration for psychology as a major subject might properly be aug-
mented by a list of those vvho have n1ajored in allied departments but 
have worked in distinctly psychological fields; notably, in the psychol-
ogy of the child, educational psychology, psychology of speech, philos-
ophy and psychiatry. 
DEDICATION OF THE LABORATORY 
The laboratory in East Hall \vas dedicated December 30, 1930. At 
that time the fo1lo\ving addresses were given : 
Sj•stenwtic Psychology 
Professor Howard Crosby \Varren 
Other Natural Sciences 
Professor Walter R. 1files 
Education, 
Professor Charles H. Judd 
Ps)•chiatry 
Professor Edward A. Bott 
P sychotechnology 
Professor Robert S. Woodworth 
The following motto of the department was engrossed and unveiled: 
Insight into the Nature of Mental Life, 
Appreciation of its Beauty, and 
\Visdom in its Control 
Development of Personality, Scientific Integrity, 
and the Art of Deliberate and Adequate 
Statement of Fact 
Center for Fundarnental Science and 
Service to Mankind 
Memorial to the Pioneers in Psychology 
Hearth for Comrades in Research 
To these Ends this Laboratory is Solemnly 
Dedicated for the Commonwealth of Iowa 
CHAPTER III 
THE BUILDI G OF I STRUl\1E TS 
The Io,va policy in regard to the choice of topics for research by 
advanced graduate students is unique \A/hen a student cotnes in to 
select a subject, he has probably gone the rounds and found out what 
fields of concentration are being pursued in the departn1ent. Unless he 
brings an unusually good subject from outstde of these developments, 
he is encouraged to select his topic in a field in \vhtch the professor in 
charge has good con1n1and of the expenmental situation in regard to 
the probletn involved, the sertes of preceding researches in this field, 
the equipment, and the definition of objectives. The advantage of this 
to the incon1ing student is that he will at once have teatn\vork \vith 
the professor, together wtth the investigating students who have pre-
ceded him and are associated \vith h1n1 tn this field. It aids the stu-
dent in his orientation and creates a feeling of solidarity an1ong the 
students in the department. The advantage to the professor is that 
he can build up a co-operative group of investigators for the logical 
pursuit of a spectfic project throughout a period of years, fractionating 
the issues in a logical developn1ent. This pohcy is a great time-saver, 
enabling us to have as many as ten or t\venty researches pursued at 
natural stages in the developtnent of a single problen1. The labora-
tory specializes in research through the division of labor with other 
laboratories in that it assumes leadership on specific issues and avoids 
duplication. This policy affects the procedure in building apparatus by 
making it possible to keep the laboratory well equipped along the fe,v 
lines which are pursued and make revision and additions to apparatus 
on a long-tin1e program in opening up new fields of investigation. 
To illustrate some of the problen1s involved in the construction of 
instrun1ents for a new field, let me touch briefly upon the situations 
involved in particular lines of the developn1ent of some instrutnents 
in the field of psychological acoustics. The experiences \Vi th these 
instrutnents illustrate sotne of the probletns, the hazards, the n1odes of 
using available resources, the dependence upon advances of other 
sciences, the necessity of grasping opportunities as they come, and the 
• 
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discovery of a constituency of users, both in the laboratory and in the 
larger community to be served. J\fy purpose is to reveal son1e of the 
situations that confront one in pioneering at psychological frontiers. 
Numerous other instrumental situations could have been chosen, but 
I think the following five are typical. 
AUDIOMb.TERS 
Eyes have been tested for ages for the purpose of corrective treat-
ment \vith glasses and other ren1edial means ; but \vhen n1y interest 
\vas first drawn to the study of hearing, it was a virgin field. The 
methods employed by physicians \\~ere exceedingly prin1itive, the me-
dium most frequently used being the watch test or the whisper test. 
Tuning forks were occasionally used but \vithout competent techntque. 
Nothing had been done in the schools. 
In the '90's, Scripture pointed out this fact and put out a small 
audio1neter through Stoelting. I \vorked with this and found that it 
\vas not well adapted for the purpose. Therefore, the first problen1 I 
tackled after coming to I owa \vas that of design1ng an audiometer 
suitable for use both in the laboratory and in the schools. After con-
siderable experimenting, I built this first audiometer with my own 
hands. It was long after this that the tern1 ccdecibel" was coined, but 
it was interesting that in this rule-of-thun1b procedure I had hit upon 
the approximate present decibel magnitude as a unit in forty steps 
and had made it linear through the choice of a fitting logarithmic scale 
of intensities. 
Of course, this early 1nodel had many drawbacks, one being that it 
employed the ordinary telephone receiver, which could not be kept at 
a standard, and another that it was litnited to the few pitch levels for 
which we could sample different pitch levels by putting tuning forks 
in the circuit. 
This audiometer was taken over by Stoelting about 1900; and for 
about fifteen years it was the only audiometer on the market aside 
from Scripture's original model.* Then about 1915 \Ve undertook a 
series of experiments in building audion1eters on an entirely different 
principle with the object of securing test stimuli for a continuous 
pitch series throughout the auditory range. We built perhaps six or 
eight different models 'vith this in v1ew and reached a notable achieve-
* Stoelting has sold a large number of these audiometers; but m order to encourage hts 
pioneenng m the building of psychological m struments, I have refused to accept any royalty 
etther for thts or other instruments of mme marketed by him Bemg a sctenttfic instrument, 
1t was not patented. 
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ment in \vhat becatne kno\vn as the Io,va Pitch Range Audiometer.11 
In the construction of the pitch range auclion1eter, \ve had the very 
valuable assistance of the late Dr. C. F. Lorenz, then instructor in 
physics. \Ve \vere also n1aterially aided by the co-operation of Dr. 
Dean in the department of otology and hts research assistant, Dr. 
Bunch. It is interesting to note that the princtpal difficulty we en-
countered was that of securing a constant speed control. At that time 
there \vere no constant speed n1otors suitable for this purpose on the 
market and the alternating current supply \vas not constant. There-
fore a very large part of our expenses and efforts \vent into the build-
ing of a synchronous motor. It has been one of the hardships of 
psychology that \ve have been forced to spend much energy outside of 
psychology proper in meeting that type of situation, especially because 
psychologists are not cotnpetent physicists to deal adequately with the 
problen1 of invention of instruments. Ho\vever, they must have in-
struments to do the \\'Ork and so they do the best they can. 
Up to this tin1e I had had several occastons to urge the Bell Tele-
phone Company to take cognizance of this probletn and go into it on 
a large scale of scientific investigation. I finally reached the sympa-
thetic ear of Vice-President Jewett. I thtnk the reason for his re-
sponding at that tin1e was the fact that the vacuum-tube technique 
had just come into general use tn tone production and control, and he 
saw the possibilities of this new approach. It is also significant to note 
that this was at the beginning of the policy of this great institution, 
the Bell Telephone Company, to go extensively into pure research. 
At the present time that research unit is perhaps without parallel 
among industrial institutions in its contributions to fundamental 
science of acoustics. 
It was reported that during the first year of experimentation the 
Bell Laboratories spent over $200,000 on the construction of the 
audiometer A-1. The building of this audiotneter \vas a notable 
achievement. In recognition of n1y pioneering work, they presented 
Iowa with one of the first models \vhich I think was at that time 
listed at $800. My pitch range audiometer had just gained recogni-
tion in the otological journals, but I imtnediately called attention to 
the fact that the new vacuun1-tube audion1eter presented a superior 
solution except in one respect; and on this - the in1portance of hav-
ing stimuli in a continuous series from the highest to the lowest pitch 
11 Bunch, C. C.: The measurements of hearing throughout the tonal range. Umv. of 
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usable- we had considerable controversy in the journals for a few 
years. But this contention has gradually been recognized by builders 
of audiometers in recent years and suitable provisions have been 1nade 
for it. 
After having built all of these n1odels and prepared them for market 
it "'as rather interesting that I should take satisfaction in saying that 
the Io\va Pitch Range Audion1eter would not go on the market. Yet 
its main objective had been attained; namely, that of creating a recog-
nition for the possibilities and the significance of audiometers, both 
theoretical and practical.* 
As a souvenir of the co-operative relations between the University 
and the Bell Telephone Company, Vice-President Jewett had me 
stand with him for a picture by the side of their new audtometer. 
This was published in the Bell Telephone bulletin under the legend, 
"The original audiometer man." 
I first used this instrument in a series of tests on school children 
in 1899.12 In 1933 I bought with graduate research funds a Western 
Electric A-4 Audiometer for the purpose of loaning it to organizations 
which wanted to introduce hearing tests in the public schools of Iowa, 
and in 1936 this project was enlarged by placing Dr. Gardner at the 
service of the state with this audiometer. For two years he did 
notably successful pioneer \vork in this field. I think this was the first 
state undertaking of the kind. The project was made entirely self-
sustaining in that superintendents who wished to have their pupils 
examined could invite Dr. Gardner for such tin1e as \vas necessary 
on the payment of a moderate sutn per dirnn. ** Since that time several 
* For early htstory of aud10metry, see Bunch, C.C., The development of the audtometer, 
Laryngoscope, 1941, 51, 1100-1118. 
12 Suggestions for Tests on School Chtldren. Educ Review, 1901, 22, 69-82. 
•• It is mteresting to find that for very good reasons the department of otology m the 
State Univers1ty Hospttal could not sponsor thts movement because 1t would immedtately 
have been interpreted as proselytmg for pahents. Not even the extens10n dtvtston, repre-
sentmg the board of education, dared to sponsor the subJeCt for the same reason. Nor did 
we feel safe m designatmg the servtce as official from the psychological clime. To get 
around these ddJiculttes, I simply tssued a bulletm to ctty supermtendents of the state 
descnbmg the necesstty for the work, the methods of procedure, and some of 1ts s1gmficant 
features, purely as a personal note, introducing the spectalist in this field who had been 
tramed for this work in our laboratories but who could not be regarded as a member of our 
staff. This is a rather striking example of how careful the Umverstty bas to be about 
treadmg upon the area of professtonal sen·tces. 
It is also a s tnking example of the necessity of educatmg a profession to a new pomt 
of view. When Dr. Gardner came mto the field, his first step was to call upon the school 
ph) s1c1an and other phys1c1ans who m1ght be mterested, explammg that bts services would 
ne1ther prescnbe nor treat but be would expect the cases dbcovered to be referred to 
phys1ctans. So far as I baye been able to learn, no objectton to tlus procedure was ra1sed 
by any pbys1c1an throughout th1s experiment 
It is also interesting to note that after three years of operation, the state board of 
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states have introduced projects of the same kind, the object being to 
demonstrate the significance of hearing tests and encourage school 
systems to purchase their O\vn audtotneters and en1ploy a trained 
tester. 
It is a notable fact that our experimental vvork in the development 
of audiometry led to the recognition of an entirely ne\v type of 
medical ser\ ice; namely, that of psychologist in otology. Dr. Bunch, 
who had been trained in this laboratory, \vorking under the direction 
of Dr. Dean and tnyself, vvas the first n1an in this country to be 
recognized in that capactty. He \vas follo\ved in the lo\va hospital by 
Dr. Scott N. Reger, \\rho was trained in the psychology of music but 
S\vitched over to this field \vhen a vacancy occurred in otology. It is 
a great satisfaction to observe the large number of scientific and 
practical contributions that he has made in the otological service and 
that he has den1onstrated the wisdom, if not the necessity, of main-
taining a psychologist in hearing in every stgnificant otological service, 
both for research and for routine services. Thus, out of the invention 
of the audtotneter can1e the launching of a new profession, that of 
psychologist in otology, which is rapidly being recognized. 
During \Vorld vVar I, physicians \vho had to certify normality of 
hearing in recruits, found themselYes \vithout any adequate instru-
ments for the measuring of acuity of heartng. They fumbled along 
with the \Vhtspering test, the watch test and tuning forks \vith the 
result that there \\Tere grave sources of error in their certifications for 
the intake. \Vhen the volunteers returned and for many years after 
their return in cases of application for dtsabihties, the authorities 
were in a position to n1ake much more accurate tneasurements, often 
showing a degree of loss of hearing which had, of necessity, to be 
attributed to the hardships of the War service and therefore led to 
pensions. Had equally adequate measuren1ents been made on the 
intake, showing whether or not they \vere pre-war conditions, that 
would have saved this country very large sums of money. It retnains 
to be seen to \vhat extent the selective service in War II has profited 
by this lesson. 
Acting as chairman of the committee on acoustic problems in the 
National Research Council during World War I, I started a n1ove-
n1ent to design and provide a simple audiometer for the principal 
education passed a rule that this servtce should be discontinued, apparently on the ground 
that too many cases of 1rnperfcct hearing would be discovered in the schools But that ed1ct 
came too late; the experiment had already served its purpose, and the schools are now 
introducing aud10rnetry w1th thetr own instruments and on thetr own mttlative 
• 
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receiving centers. I built a dozen of these and placed them for trial 
in the hands of competent exan1iners, but nothing came of it because 
we had reached that stage just at the time of the armistice. 
It is gratifying to find now that owing to the extraordinary develop-
ments in the field of audiometry within the last t\venty years, the 
medical profession is being provided with the means and facilities for 
analyzing hearing defects and fitting hearing aids, working on the 
analogy of procedure in ophthahnology. l.Jnfortunately it takes a long 
time for physicians to recognize these ne\v possibilities and respon-
sibilities. The result is that much of this service is in the hands of 
con1n1ercial interests rather than in the hands of the medical profes-
sion. On the other hand, it is gratifying to find that current research 
on hearing-loss is rapidly building a significant unit of science in that 
field of acoustics and making rapid strides of progress in the theory 
of hearing from the point of vie\v of fundamental physiological and 
psychological sciences as \veil as for ren1edial purposes. 
TONOSCOPES 
One of the first demands in our equiptnent for the psychology of 
music was for an instrun1ent which \vould enable us to see ourselves 
sing or play in tern1s of all aspects of pitch; such as attack, release, and 
the sustaining of a tone, regardtng conformity to true pitch and the 
possibility of artistic deviations from true pitch, each essential to the 
art of music. The original instrun1ent for this purpose \vas the 
tonoscope \vhich converted the vibrations of sound into visual pictures 
so that the mon1ent you sang or played a tone you could see instantly 
the degree of success or failure.* 
In 1893 Scripture conceived the idea of building a tonoscope on the 
principle of stroboscopic vision and I collaborated \vith him. In 
Iowa this conception \vent through a series of stages and we built 
one model after another; first, in the direction of tnaking it adequate 
however costly, and then in the direction of sin1plifying n1odels, tak-
ing advantage of ne\v resources con1ing in fron1 titne to titne. The 
idea was that \vhen playing or singing a tone, the exact pitch intona-
tion should be exhibited visually for the duration of the tone within 
accuracies of from .10 to .01 of a \vhole tone step, the degree of pre-
cision depending upon the steadiness of the registering tone. 
Historically, it is of interest to note that at various stages we were 
* See Chapter IV for problems. 
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delayed by the absence of accessory instruments in physics, essential 
for the construction of this instrument. Thus for the purpose of 
illumination, \Ve started with a manometric flame using common 
illun1inating gas. Then came carbide gas \vhich \vas much more 
efficient but dangerous. Then came the vacuum-tube and in that series, 
a variety of in1proven1ents in vacuum-tube techniques, especially in 
the refinen1ent of the microphone and the atnphfying system. Like-
wise, in the matter of speed control of the tonoscope \ve started by con-
trolling it approximately with a direct current motor, having an ob-
server \vatch and guard against significant deviation from constant 
speed on the principle of stroboscopic vision. 
So, in co-operation with physicists \Ve began to design synchronous 
motors to drive the tonoscope, and in that, there followed a series of 
developn1ents dependent upon progress made tn physics. Now that 
the city light circuit is controlled at constant speed and we have alter-
nating current motors, the process is sin1plified and the problem of 
speed control is solved. It is difficult to realize how great an amount 
of work \vas put into the building of such an instrument. 
But we encountered another problem, untque for this instrument, 
namely, that of creating a demand for it in the tnusical constituency 
for which it was ultimately aimed. The tonoscope in its various models 
stood alone in this field and \vas aYadable for the original purposes 
for which it 'vas designed, but the constituency of users remained 
conspicuously absent for nearly forty years. It took some courage to 
continue the effort to create a constituency; but in the last few years 
gratifying progress has been made in that respect. 
Music teachers today are in a position analogous to that of the 
otologist a generation or tvro ago who had but fe,v and insignificant 
instrun1ents for exact and convenient measurement of the character 
and loss of hearing, function of the vocal cord5, and location of lesions. 
Today the up-to-date otologist's office is equipped -vvith audiometers, 
oral cameras, X -ray cameras, and fluoroscopes. So the progressive 
music teacher of the near future \vill be equipped \vith up-to-date 
instruments for quick and accurate measurement of the four elements 
of tone, of which the measuren1ent of pitch is the first to attract atten-
tion. Thus \Ve paved the way for the development of a new feature in 
teacher-training institutions; nan1ely, the use of instrun1ents in the 
developtnent of n1usical skills, and our original goal has been reached. 
There are now on the market a variety of tonoscopes built on the 
most recently developed electrical principles of stroboscopic control 
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and my lvf easurement of Pitch Intonation with the Tonoscope in 
Singing and Playing 13 is coming into use as a n1anual. 
TONE GENERATORS 
A graduate engineering student who had been discouraged because 
he had no money to finance hin1self came to see n1e about registering 
for graduate work. The electrical engineers did not encourage the 
project about which he had some atnbitious convictions; nan1ely, the 
building of an electrical organ. After careful analysis of his plans and 
an evaluation of his ability, it was agreed that he should take about 
three years to build a single note according to his specifications, the 
time to be spent on the construction of a tone generator representing 
one key of the organ and an experitnental study of the possibilities for 
the control and enrichment of the tone produced by it. He was assured 
that if he would build this generator for the psychological laboratory 
under the joint direction of engineers and psychologists and let it 
become the property of the laboratory, he could be guaranteed all the 
facilities of the workshops in psychology and engineering, supply of 
all needed material, and probably a graduate stlpend for that period. 
This "contract" proved very advantageous to psychology in that it 
not only gave us a new type of instrument capable of meeting new 
situations in psychology but also represented a yery great saving in 
the cost of construction. 
This was far from building an organ, but it proved a notable under-
taking, which was completed with great distinction. The electrostatic 
tone-generator consists of sixteen partials, the equivalent of Sixteen 
pure tones, any number of \vhich may be combined into a rich tone of 
harmonic structure. It has the possibility of varying the basic pitch, 
the number of partials, the amount of energy in each partial, and the 
phase relations of each partial. 11athematicians assure us that with 
sixteen units, each with so many variables, we can produce more than 
a million varieties of tonal timbre. 
No such enormous number of tone qualities can have practical 
significance in music or experimental work in acoustics and phonetics. 
To simplify the situation, \Ve select as many types and degrees of 
qualitative difference in tone as may be significant for actual n1usic 
or for an experimental situation. The setting for each pattern is 
wired to a keyboard like an organ console so that the different qual-
lS Univ. of Iowa Stud., Auns and Progress of Research, Firs t Senes, No. 172, 1930. 
[No. 27] 
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ities of the san1e note can be played as on the organ by merely press-
ing the appropriate key. \¥hile a n1usician can hear a large number 
of dtfferences in tonal timbre experimentally, in practical music he 
probably does not intentionally employ n1ore than t\venty or thirty 
varieties. These connections, for experimental purposes, are made 
\vith a stencil like the stencil on a player piano \vhich, \vhen run 
through at an even speed, ,~nll play selected patterns exactly timed. 
\Vith this generator, it is posstble to take the harmonic analysis of 
any desired tone and reproduce the tone synthetically in so far as it 
is covered by the first stxteen partials. To make sure that this re-
construction is accurate, we have only to tnake harmonic analysis of 
the artificial tone and cotnpare that \vith the spectfications from the 
original tone. 
One can readily see \vhat a wide range of opportunities for experi-
tnent the presence of such an instrument provides in the laboratory. 
There are n1any kinds of tone generators on the market; but I think 
it has been generally agreed that at the time of its construction, this 
one combined the best features of all and had several new features. 
One superior feature of this apparatus is that one can set up any 
representative series of tone-qualities of harmonic structure for the 
purpose of experimentation. Thus \Ve can tnake it speak any of the 
basic vowels or their variants tn so far as they are composed of har-
monic structure vvithin the range here covered; v.'e can take the 
harmonic analysis of the performance of an artist in voice or instru-
ment and reconstruct it synthetically; \Ve can set up scales for the 
measurement of a sense of timbre; we can set up hundreds of varieties 
of specific experin1ental controls for the detatled study of specific issues 
involved in tone-quality; and, strange as it may seem, \Ve can not only 
set up a tone according to quantitative and qualitative specifications, 
but we can define, verify, describe, and reproduce each and all of such 
tones with precision. 
This sounds a little like magic, but it helps take concepts of titnbre 
and sonance out of the prevailing chaos. We can humbly say that 
vvithin reasonable limits it makes us masters of this most complicated 
and important elen1ent in tone production, the quality of the tone. 
This pnnciple is, of course~ fundamental for the incoming avalanche 
of electronic tnusical instrun1ents. 
To accomplish this invention a mastery of principles of electrical 
engineering vvas essential. This was supervised by the head of the 
electrical engineering department. Of equally vital importance was a 
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critical knowledge of the composition and function of elements of 
musical sounds from the point of music and acoustics. This \vas su-
pervised by Dr. Don Le\vis, \vho was specializing in studies of timbre 
in the department of psychology. The student-inventor hin1self had 
the necessary ingenuity and drive. Result: he obtained ideal training 
in research, and the laboratory was enriched through the possession 
of a rare and exceedingly valuable instrument. 
PHONOPHOTOGRAPHIC CAMERAS 
The principle that each ne\v scientific venture is dependent upon 
achieven1ents in other sciences is again \veil illustrated in the case of 
phonophotography. We who are interested in measuren1ent in the 
field of acoustics have \vatched with an eager eye the simple begin-
nings and the long series of improvements, step by step, in the means 
of securing adequate photographing and analysis of sound waves 
for the purpose of n1easurement. 
Proceeding from kymographic techniques and recording with op-
tical levers, \Ve fell in line with the incoming practtce of photographing 
on motion picture films- a movement \vhich proceeded with extra-
ordinary strides in the great industries concerned with the recording 
and transn1ission of tnusic. The project has becon1e one of great 
financial interest among instrument makers, and the very best en-
gineering talent has been directed to the solution of problen1s involved. 
Among these problems \Vas the development of fidelity of the micro-
phone. Early comn1ercial products, both in phonograph and radio, 
began with very crude instrun1ents; but competition among instru-
ment makers and specialists in acoustics has resulted in a remarkably 
rapid improvement, n1ostly by successive advances in specific features, 
so that today we have satisfactory linear response and adequate range 
of response in microphones. 
Parallel with this can1e the development of systems of optical levers 
and amplifiers with special adaptation for particular purposes. Then 
followed, of necessity, the development of better and better film ma-
terial and specialization in types of films for particular purposes. With 
these advances came the problen1 of the recording studio. 
Nearly all these features came from the great con1n1ercial interests; 
but in the psychological laboratory \Ve vvere confronted \vith highly 
specific problems in measurement for purely scientific purposes, and 
we had to keep in touch with the commercial improvetnents, making 
adaptations to meet the specific needs of the laboratory. l\1ost of this 
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work in the laboratory was in the hne of electrical engineering in 
psychology. The result \vas that \ve required the services of one or 
more acoustical engineers to design, adapt, and condition electrical 
outfits. All this proved expensive, but the principle on which we 
worked was that the best obtainable is none too good. 
Fortunately, these expenditures have proved highly justified by the 
demonstration of adequate approaches in ne\v avenues of research in 
pure as well as in applied psychology so that it n1ay be safely said that 
when psychology in acoustics goes into full S\ving, we may look for 
results which are as wide in range and as significant as are the ex-
traordinary developments in the cotnmercial recording and transmission 
of sound. The first advances are, of necessity, purely physical. The 
harvest comes in the adequate solution of problen1s in science and art. 
To give an example of the psychological use of makeshifts, 11et-
fessel developed a very simple camera using an optical lever on mov-
ing picture film for the recording of prin1itive mustc. The camera 
was camouflaged in a suitcase and \Ve \vent an1ong the untutored 
Negroes at work in the South, recording their singing, the camera 
being adequate for our purposes of pitch and time recording. The 
impression given to the Negroes was that the camera in the suitcase 
was taking moving pictures while they were singing, which was true; 
but nothing was said about the recording of the song. In this way 
about thirty songs of the pnmitive Negro singers \vere recorded and 
the songs were analyzed and published.14 The single and specific 
objective here pursued \vas the adequate photographing of music. 
The numerous paths and by-paths pursued for the development of 
facilities for this in the laboratory are illustrated in the publications on 
various aspects of phonophotography in music and speech emanating 
from the laboratory. 
THE PIANO CAMERA 
Ensemble playing or performance on an instrun1ent such as the 
piano, in which a large factor is the harmony, is not suitable for re-
cording and n1easuring the types just described because the oscillo-
gram obtained is too complex for most analytical purposes. To solve 
this problem for the piano, we n1ade preliminary analyses and verified 
the fact that whereas the singer and the violinist, for example, have 
the four elements of the tone under their control, the pianist has only 
two (except in the use of the pedal) ; namely, the temporal and the 
14 Metfessel, 1\Itlton : Phonophotography m folk-mustc. Chapel Htll: Universtty of 




THE BUILDING 0 F I NSTRUMENTS 49 
dynamic. The pitch is indicated by the score and is not under control 
of the player except in striking the right key, and the tin1bre is con-
trolled by the individual character of the piano as an instrument and is 
conditioned by the intensity of the tone. 
It is generally believed among musicians that the tone-quality can 
be controlled directly by highly organized forms of movement of arm, 
wrist, and fingers in piano touch, but we now find that the only way 
in \vhich the pianist can control tone-quality except in the use of the 
pedals, is through the force of the blow of the ham1ner at the moment 
that it strikes the string; that is, through the intensity of the tone. 
The musician rightly thinks in tern1s of tone-quality, but that quality 
is determined by the character of the instrument as affected by the 
intensity of the tone. The only value of the various refinements in 
piano touch lies in the fact that they refine the control of the force of 
the blow \\~hich determines the intensity of the tone. Mastery of 
arm, wrist, and finger n1ovements all contribute to this purpose. No 
amount of fondling the key after it has struck the base, no variables 
in speed and accessory movements, no form of movement or muscular 
control before the exact n1oment at which the han1mer is released, 
can modify the tone-quality. 
The pitch factor in both melody and harmony is controlled by the 
composer and the instrun1ent; and the tone-quality factor is controlled 
by the intensity of the tone for a given instrument. Our problem then 
was to design a camera which V\rould record with high fidelity the 
force of the blow on the string, the various elements in the duration 
of the tone and the use of the pedals. This statement may seen1 very 
much oversimplified, but the fact has been established by adequate 
experimentation and is no\v recognized by competent musicians and 
instrument makers . 
For years I had dreamed and speculated about various \vays of 
doing this but \vas not satisfied with the progress until one morning 
when on my vacation I woke up and in perhaps less than five minutes 
visualized a way in which it could be done. I immediately communi-
cated this to Dr. Joseph Tiffin, in the laboratory; and by the time I 
returned fro1n my vacation, the Iowa piano camera had been built. 
This camera is comparatively sitnple and highly reliable. It operates 
on an ordinary piano in a sound-conditioned room where the pianist 
can perform under very n1uch the same conditions as in radio broad-
casting. He sees or hears nothing of the recording process; but by 
the time he has con1pleted the n1ovement of a sonata, for exan1ple, 
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hundreds of feet of filn1 contain an exact account of every item in the 
perfonnance. The camera records the time for every element in the 
performance in hundredths of a second, the intensity in terms of the 
force delivered to the string by the hammer, (which can be reduced to 
decibels of loudness) and the use of pedals. Each note in the suc-
cession of chords has an individual record. The record as a \vhole is 
a mine of information \vhich can be dug out in proportion to the time, 
patience, and insight of the experitnenter. 
Here is an exan1ple of a fundamental tool, really an automatic re-
cording apparatus, \vhich takes the analysis of piano perfonnance from 
the field of hearing and n1akes the performance score objective in 
terms of black and \vhite \vhere vve can measure, count, and classify 
in strictly scientific terms. By such means we can verify or disprove 
the theories of the past and discover new ones. Thus, this technique 
is entenng upon a ne\v stage. It gives us a new type of performance 
score \vhich paves the \\'ay for an original scientific approach to the 
analysis of principles of piano perforn1ance. 
On the basis of this type of exact inforn1ation a new type of stencil 
can be cut on the roll for the mechanical piano player, reproducing 
with extraordinary fidelity the actual interpretation given by an in-
dividual artist. In comparison with thts change, the ordinary player 
piano roll is very crude and imperfect. The task is an endless one; 
but like the discovery of a new continent, it leads to \vealth untold. 
Strange to say, so far as I know, this is the first and only piano 
catnera that gives a comprehensive record of the entire performance. 
It opens up a new frontier in the science of musical art which will be 
a fascinating tramping ground for the musicologist. Let me repeat, 
it reveals the exact interpretation given by the pianist and by transfer-
ring this to the roll of the player piano, the mechanical player can do 
justice to the artist through the fidelity of the reproduction. Page the 
promoters of player pianos! 
Numerous illustrations of procedures like these five could be drawn 
within the various branches of laboratory experiment in the Iowa 
laboratory; such as, devices for the measurement of nerve itnpulses in 
brain waves, instrumental procedures for the study of principles of 
cotnposition in art, a recording of dermal responses to emotion stimuli, 
the use of a bi-dimensional camera in industry and art, and a long 





A VISIT TO THE ACOUSTICAL LABORATORY 
Let me invite the reader to con1e \vith me for a visit to a branch of 
the psychological laboratory. Like the visit to a world's fair museum, 
such an inspection can be only superficial and fragmentary, calling 
attention here and there to outstanding problems which have been 
worked upon in the laboratory and to typical apparatus employed in 
the laying of foundations for this inceptive science of the psychology 
of music and speech. In so far as possible, I \vill introduce each sub-
ject by stating the general purpose and field in \vhich it is used. 
\Vhile all the instruments and techniques to be n1entioned in this 
section were designed primarily for the purpose of the psychology of 
music, they are of such a fundamental nature for the study of sound 
that they are practically all used now in a number of specialized divi-
sions of the laboratory, especially those which are concerned with 
hearing, tone production, and phonetic theory. The designing of in-
struments has been a matter of co-operation on the part of staff mem-
bers, students, and specialists in underlying fields- notably, physics, 
physiology, and electrical engineering. Instead of reporting contri-
butions to the psychology of tnusic made possible by these inventions, 
I shall speak mainly with reference to the instruments that we see 
as we pass through the laboratory. 
PHONOPHOTOGRAPHY 
The recording unit of the laboratory which we now enter has been 
in a long process of development, taking advantage from time to time 
of new inventions coming upon the market, the recognition of new spe-
cific needs, and the improvement of sound-conditioned rooms. Micro-
phones, for example, have improved every year for the last thirty 
years, and it is desirable to have the latest and best of these. New 
vistas for acoustic measurements are continually being discovered and 
adapted for specific purposes. 
Let me describe a typical procedure in recording the performance of 
a singer or player, speaking in terms of the singing situation.15 The 
15 See Ttffin, Joseph: Univ. of Iowa Stud. in P sycho!. of 1iusic, Vol. I, 1932, Pp. 
118~133. 
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singer comes into this acoustically treated and musically acceptable 
studio laboratory. The set-up looks very much hke a radio studio. The 
singer is alone in the room, standing before a microphone, \vithout any 
surrounding disturbances, and a\\'are of the fact that his voice is 
going to reach a large and critical audience. The song may be one 
of his first choices for artisttc rendttion. He sings in his best artistic 
mood, as it were, to the large audience over the radio. Thus he should 
feel that he has a large and inspiring audience not only at the time of 
recording but through a phonograph record and all the objective facts 
revealed by the camera. 
In the adjoining roon1, there is equiptnent for the recording by 
phonograph and camera, several of \vhich may record simultaneously. 
Thus a permanent phonograph record is made and a battery of cameras 
simultaneously records pitch, loudness, titne, and timbre for every 
note on moving picture films in terms of frequency, intensity, duration 
and wave form. These films contain the complete and highly detailed 
permanent record of every significant elen1ent in the musical sounds ; 
nan1ely, the tonal, the dynan1ic, the temporal, and the qualitative \vhich 
become the research material for measurement, reconstruction, and 
interpretation. 
The studio is of a character that musicians and listeners are accus-
ton1ed to. The record contains not only the singer's voice -pure and 
sitnple, but is modified by various acoustic characteristics of the room 
and possibly from outside sources. To elin1inate such room and en-
vironmental characteristics from the recorded voice, the singer may 
repeat as nearly as possible the same rendition in an adjoining dead 
room. A dead room, for this purpose, is one which has been built and 
treated acoustically so as to elitninate practically all reverberation from 
the walls, ceiling and floor of the roon1 and any of its necessary con-
tents. It is also proofed against sounds fron1 outside. By repeating 
the original rendition in this roon1 \ve have the record of the sound of 
the voice in a so-called musical environment for con1parison with the 
sound of the voice by itself in the dead roon1. 
In such recording \ve have a choice of various types of cameras, the 
n1ost convenient of which is the strobophonophotographic camera 
which auton1atically furnishes a chart or picture of all the tonal, tem-
poral, and dynan1ic modulations in the sound on single film. This is 
an extraordinary tin1e-sa ver as it takes only a fraction of the time 
actually required for the reading of the more detailed filn1s of the 
measurement of pitch, loudness, and time. The camera which records 
• 
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the fonn of the sound wave, selects "fair san1ples" of tonal timbre and 
records on a separate film at very high speed, \vhich is essential for 
the harmonic analysis that is to follo\v. Thus in the ti1ne that it takes 
to sing a song, the more or less automatic outfit furnishes a cotnplete 
record of the performance which is of pennanent character and can 
be analyzed in great detail. From it \Ve can reconstruct a performance 
score and make quantitative tabulations for any feature measured. 
Bearing in n1ind that the interception of sound waves, which con-
stitute music, and their faithful reproduction both to the eye and to 
the ear by phonograph or camera, are almost universal requirements 
for the study of any singer, musical instrument or other tonal per-
formance for measurement, we realize at once that this recording 
studio is by all odds the busiest part of the laboratory and is utilized 
for scores of different purposes, often unrelated but all calling for a 
faithful record of sound. 
In all these recording devices, the human element from the experi-
n1enter must be eliminated so that all the recording is done auto-
n1atically with far higher precision than could be produced through 
the control by eye, ear, or hand. The sound \\·ave must speak for 
itself so that it can be faithfully interpreted whether it represents 
varieties of sound in nature or in art, regardless of ho\V generated-
through voice or instrument. 
The same microphone that feeds into the camera is connected with 
a phonographic recording machine so that a high-quality pern1anent 
record of what was actually rendered is preserved for the ear. Thus 
the investigator has at hand the means of cotnparing what is heard 
with what is seen in the moving picture, item for item. 
A PERFORMANCE SCORE 
The photographic record on special moving picture filn1s, as de-
scribed for a five-minute song, may contain thousands of spectfic facts 
bearing on the tonal, dynamic, temporal, and qualitative aspects of 
every note of the song, each measurable and exactly definable. vV e 
were at first baffled by the accumulation of such masses of data \vith-
out any simple way of sorting and representing them. A solution was 
found in the design of \vhat we now call the "perforn1ance score." In 
its simplest form it is some\vhat like the ordinary musical score. (See 
examples in PS'J'Cholog)' of J.11usic, 39 ff., 98 ff., 114 ff., 189 ff., 204 ff., 
250 ff.) 
In such a score we can see as much detail as may be significant. It 
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is customary to record pitch, loudness, and titne in this manner; and 
then, because of the great complexity of the timbre, to represent fair 
samplings of tone spectra separately. Having once adopted this idea 
of representing four elements of the song graphtcally, that schetne may 
be applied to any particular feature of n1usic or speech sound studied 
in detail; for example, phrasing scores, rhythmic patterns, the vibrato, 
or the harn1onic structure of the tone. All elements of the sound are 
represented graphically to the eye. 
This recognition is analogous to the fact that a picture of an object 
can be represented adequately in three dtmensions of space and color. 
The painter has the means of representing in a stngle picture all de-
sired degrees of variation in these three dimensions of space and a 
vast variety of variants in color. Imagine for a tnoment ho\v helpless 
we would be if it had not occurred to some one that all types of ob-
jects and situations could be represented in pictures. That would be 
analogous to the situation in \Vhtch Vv·e found ourselves in n1usic. The 
performance score is a undied picture in three or four dimensions of 
music as it is actually performed. Of course the reason \ve have not 
had such pictures until recently lies in the fact that the means of 
making them were discovered only recently through the invention of 
sound photography. 
Just as the recognition that every feature of a musical rendition can 
be represented in tern1s of four elements brought order out of chaos 
in the laboratory n1easuretnent, so now the adoption of various types 
of perforn1ance scores representing each of these four elements com-
plements this by enabling us to assen1ble and interpret great masses 
of facts in terms of a fairly simple picture. Without such language and 
pictorial interpretation, n1ost of the findings of the catnera would have 
been lost. One can get some conception of the mass of material con-
tained in a perforn1ance score if he realizes that for each note in the 
original musical score, there is a graph showing exactly the form of 
attack and release and all the minute changes in pitch and loudness 
during the body of a tone with the tin1e and rhythmic value of each 
element of change during the tone. Every element in the actual phras-
ing is shown; yet the score is so compact that it may not occupy more 
than twice the space occupied by the original n1usical score. 
To the musician, it seems aln1ost incomprehensible that much of 
which we are av~·are, for example, media for the expression of musical 
feeling, can be represented in simple, accurate, and definable language 
• 
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and pictures. Before we realized the full significance of this, we in 
the laboratory were quite as helpless as is the tnusician in atten1pting 
to represent what seems to be a chaotic mass of detail. 
It may seem like straining a point to say that the device for throw-
ing all the hundreds of findings in a tnusical selection into a compara-
tively simple picture which we call the performance score is analogous 
to the adoption of terminology in the biological and physical sciences 
or in mathematics. But it may seem stranger sti ll to assert that the 
performance score representing the world of music is to \vhat we can 
hear as the painting or photographing of objects in color and relief is 
to \vhat we can see in nature or art. 
HARMONIC ANALYSIS 
Let us go to another room which has facilities for the con1plete 
analysis of tone quality. \\' e find that tone quality consists of two 
factors; namely, timbre and sonance. Timbre denotes the character of 
a tone in cross-section as represented by a single vibration. Sonance 
represents the changes in timbre, pitch and loudness \Vhich take place 
during the duration of a tone as a whole. The technique used here is 
kno\vn as harmonic analysis. 
The theory of this has been known for a long time, but it is only 
recently that accurate and convenient instruments for the analysis have 
become available in various forms. Thus, with the Henrici analyzer 16 
we can take an adequately photographed sound wave and run it 
through the analyzer, which will deliver on a series of dials a state-
ment of the number and distribution of overtones or partials present, 
giving the percentage of energy in each. This can be converted into 
a graphic tonal spectrum in which we can see at a glance a true profile 
representing the timbre of the tone at one exact moment in the tone, 
namely, for the duration of a single vibration. These spectra n1ay be 
either such as to show the actual percentage of physical energy in 
each of the partials or it may be converted into a spectrum showing 
the actual role that each partial plays in musical hearing. 
By fair sampling of individual vibrations within a tone or in a suc-
cession of tones, one can obtain a true picture of the constant fluctua-
tion in the internal structure of a tone; that ts, sonance, which together 
with timbre in cross-section, gives a con1plete picture of the quality 
of the tone. The harmonic analyzer can determine the presence and 
16 See frontispiece author's Psychology of ~1us 1c, New York: M cGraw-Hill, 1938. 
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the degree of prominence of as many as forty partials ; that is, single 
pure tones which may be present in a rich tone of voice or instrument.* 
By this means \Ve can record and descnbe any voice or solo instru-
ment- indeed any sound tn nature or art- \vhich is not n1ade too 
complicated by the presence of harn1ony or gross noise. For the first 
time such cotnplete analysis of the quality of the tone gives a true 
quantitative and detatled kaleidoscopic picture of the hundreds of 
changes whtch take place within the tone during the singing or play-
ing of a single note.17 In terms of such revelations, the sctence of tone 
quality is becoming as tangible, exact, and objectively descriptive as 
pitch, loudness, and tin1e have cotne to be. This new conquest of 
science \viii revolutionize music in n1any respects. It will enable us to 
write specifications for the reproduction of any desired tone quality; 
it \vill lay foundations for the classtfl.cation and definition of tone 
quality; it \vill enable us to identify types of goodness or badness in 
n1usical tones. 
Out of the laboratory \vtll come a standardized series of names for 
the basic variants in tone quality some\vhat analogous to our speaking 
of the "ah" quahty or the "ee" quality of a tone in tern1s of specific 
forn1ants.18 1~his \vill lead to the scrapptng of the loose verbiage now 
used for the description of qualities of tone, and there \vill be a grad-
ual developtnent of a technical, definable, logical, and verifiable ter-
minology in music. ~rhis developn1ent \vill, of course, be a slo\v pro-
cess, but the goal is now in sight and clearly indicated. 
Out of this ne\v type of knowledge \vtll come nevv techniques of 
teaching of the quality of voice or instrument \vhich will greatly 
shorten the time of instruction, n1ake the training intelligent, and lead 
to an hitherto unkno\vn degree of precision in the discriminating 
control of the tin1bre and sonance of the tone. In practical music, the 
concept of tone quality is still in the dark ages as zoology was before 
we had the concept of genera, species, varieties, and types. 
SYNTHETIC TONES 
\Ve n1ay no\v logically turn fron1 the analysis of tone quality to its 
reproduction and synthetic reconstruction with tone generators. 
Given, for exan1ple, the hannonic analysis of a violin tone or a sing-
* \\'ithin the las t few years new types of ha rmonic analyzers have become available for 
specd1c uses whtch stmphfy the procedure, save t1me and expense, and make them more 
read1ly available for ltmtted purposes. 
17 lbtd., p. 107. 
18 Ibtd., p 116 ff. 
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ing voice, the question arises : Can such a tone be reproduced ac-
cording to specifications? To this question we found a happy affirma-
tive ansv\ler in tern1s of the tone generator and its use as described in 
Chapter III. 
T HE PIANO PERF ORMANCE SCORE 
It \vill be observed that this piano carnera \vorks on entirely differ-
ent principles from those described for the recording of solo instru-
ments or voices. For piano perfonnance scores, see the chapter on 
Piano in the Psychology of 111 usic, which gives illustrations of the 
structure of the can1era, the character of the photographic record and 
piano performance score. 
l\.1USICAL ROBOTS 
No musician can play the same note alike t\vice in succession. For 
this reason, when \Ve undertake to study such instruments as the 
violin, the clarinet, and the oboe, it is necessary to set up exact con-
ditions for playing which can be n1aintained in steady tone as long as 
desired. Take, for example, the violin. If \Ve \vish to detern1ine ho\v 
much of the violin tone is due to the resonance of the roon1, it is 
necessary to play a given sustained note, first in the musically accept-
able studio, and second, in the dead room, \vhere there are practically 
no reverberations. This, of course, could not be done by bo\ving. 
Dr. Arnold Small, starting from the technique developed by Abbot 
at Purdue University, built an adjustable holder for the vtolin capable 
of n1aintaining the instrument in any desired position or any desired 
degree of rigidity with the possibility of varying one factor at a time. 
The bo,ving is done with a continuous belt \vhich is shaped hke a hair 
bo\v and yields a comparable quality of tone. Tlus bo\v can be set up 
to control its relations to the string, the degree of pressure, and the 
speed of movetnent from the face or vvidth of the bo'v band. The 
essential thing in this set-up is that the experitnenter shall be able to 
maintain and repeat a tone of a fixed timbre and sonance as long as 
desired. 
Beyond this stage the procedure is the satne as in ordinary record-
ing for voice or tnstrun1ent; that is, oscillogratns are taken at high 
speed to record the form of the sound wave with fidelity. The sound 
wave is then run through an harmonic analyzer which delivers the 
data from which we can construct the tone spectrum under a given 
condition. To use a figure of speech, this harnessing of the violin is a 
\\'ay of putting this extraordinarily delicate and responsive instrutnent 
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under exact control for a single note at a titne. Given such control it 
can be made the job of a lifetin1e, or generations, to work out in 
minute detail not only the general characteristics of a given instru-
ment but step after step to vary one factor at a tin1e. 
Here is one example of a robot 111 the laboratory. Horne and Smal119 
wanted to determine the role of the n1ute in violin playing. Starting 
\Vtth a tnechanically-played violin they took the standard tnutes on 
the market and added to these a number of specially made mutes so 
as to get fair satnplings of the effect of the \veight, the size, the shape, 
the material of whtch they \vere constructed, and dtfferent ways of 
n1ounting. Each of these ,,·as vaned in turn, and therefore the fortn 
of the sound \vave that \\as recorded under each of these condttions 
revealed the effect of different n1utes upon the tone. For con1plete 
analysis of the effect of the n1ute, tnany other factors \Yould, of course, 
have to be taken into account. The cutnulative findings \vould give 
us a progresstvely refined measure of \\hat a given mute under a 
given condition actually contributes to the tin1bre of the tone, all other 
factors being kept constant. 
Similar procedures have been follo\\:ed in the study of the bridge; 
and as these are progressively refined, another senes must be rnade 
to determine the effect of a given bndge on a given mute, and vice 
versa. In this manner, hundreds of specific factors in the violin can 
be isolated and measured. 
The same principle is applied to other instrun1ents; for exatnple, 
here is an oboe robot 1n \vhich the human elen1ent is eliminated. It is 
energized mechanically frotn a constant pressure source, and every 
factor that enters into the character of the tone is under control. The 
same principle is applied to other fatnilies of instrun1ents. It can readi-
ly be seen that the Introduction of the robot into the experimental 
laboratory is one of the first essential conditions for the rigidly exact 
study of the character of instrun1ents and the techniques of playing 
them. So in musicology as in war, the latest advance lies in the pro-
jection of a mechanized unit. 
One can readily realize \vhat a vast field of exploration is laid open 
by these techniques which are just beginning to con1e in; first, as a 
result of the high fidelity of the latest microphones; second, by the 
facilitation of harmonic analysis with new types of instruments; and 
third, by the possibihty of putting the playing of an instrutnent under 
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constant control. Developn1ents of this kind attain their most vital 
significance when they operate for research in the school of music, as 
at Iowa, where research students in music have full access to the 
laboratory. 
MEASUREMENT OF THE EXPRESSION OF E:\IOTION IN ~1USIC 
The most outstanding exan1ple -vve have of the n1easuren1ent of the 
expression of emotion in n1usic cotnes in tenns of the vibrato in voice 
and instrutnent. For the study of this, a great variety of instrutnents 
in the laboratory have been utthzed. 
The laboratory scientist is an explorer, ahvays looktng for ne\v 
frontiers. Among his thrills are the discovery of something important 
entirely unkno\vn before, the bringing of order out of chaos 111 a virgtn 
field, and the actual achievement of somethtng that it has been gen-
erally agreed could not be done. Such an achievement is the measure-
ment of the expression of emotion through n1usic. The problen1 has 
been nibbled at for half a century by tneasuring tts effects on pulse 
rate, breathing, blood pressure, metabolism, dtstractton, and the 
psychogalvanic reflex. But these are all fragn1entary and n1ore or 
less accessory factors. However, all have one eletnent in common; 
namely, the attempt to measure the intensity of mental activity in 
terms of some physical expression. They have revealed a great deal 
about the physiology of the expression of emotion, but none of them 
has attempted to measure the expression itself; that is, the actual 
musical form that the expression takes. 
We were fortunate in being able to isolate one element in the ex-
pression of musical emotion, show exactly what form this expression 
takes in actual music, and conduct experiments for a number of years 
leading to exact analysis and description of this form of expression. 
For our purpose, we took what seemed at the time a comparatively 
insignificant factor; namely, one of the thirty or more musical orna-
ments, the vibrato. Relying upon the varied resources of the labora-
toty, \ve were able to make an exhaustive analysis of what types of 
the vibrato exist, the frequency of their use, the role they play in mus-
ical emotion as a whole, norn1s for tolerance, and methods of develop-
ment. The results of these experiments are reported in detail in two 
monographs : Vol. I and Vol. III of the University of Iowa Studies in 
the Psychology of A!usic, and numerous scattered articles in the stand-
ard journals. 
Instead of looking for the apparatus, let us simply recall what has 
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been accomplished by rigorous experimental procedures. Some time 
ago I analyzed all our findtngs \vhtch \vere based rigidly and logically 
upon exact measuren1ent and found that \Ve had ans\vered in a sig-
nificant \vay n1ore than t\vo hundred questions by the measurement of 
the vibrato. In order to give a fair san1ple, here is a list of t\venty-five 
of these: 
\Vhat is the vibrato;> 
How can the vibrato be recorded and measured? 
What are the musical elements of the vibrato? 
\Vhat ts a good vibrato? 
\Vhat is a bad Ytbrato ;> 
V.lhat ts the relation of Yibrato to tremolo? 
H ow general is the use of the vibrato in good music? 
\Vhat IS the origin of the vibrato? 
How does the vibrato develop with age and training ? 
Is the vibrato desirable? 
\\'hat ts the dtfference In the vibrato of voice and violin? 
How does the vibrato function in other instruments? 
H ow does the vibrato vary with musical mode and emotion? 
I-Iow does the vibrato vary with register, loudne5s, tempo, and timbre? 
\Vhat are the norms for pitch vibrato? 
What are the nonns for intenstty vibrato? 
\Vhat are the norms for rate oi the vibrato? 
How does the ttmbre pulsate tn the vibrato? 
What is the ddference between the actual vibrato and the way it is heard? 
vVhat are the normal illusions \\ hich make the \ ibrato tolerable? 
\Vhat ts the difference between scientific and musical hearing of the vibrato? 
What is the physiological theory of the vibrato? 
What can training in the vibrato accomplish? 
Should formal training In the vibrato be encouraged? 
I s there musical signtficance in th1s kno\\ ledge of the vibrato? 
It took a long tin1e to ans\ver our first question: What is the 
vibrato? Through the analysts of adequate samples of perforn1ance 
scores Ior voice and instrun1ent \ve found that there are three distinct 
vibratos; namely, pitch vibrato, intensity vibrato, and timbre vibrato. 
The first two can occur independently or in combination, \vhile the 
timbre vibrato is a result of these. To set up a desirable definition, it 
\vas necessary to state \vhat a particular vtbrato contributes to the 
n1usic. After tnuch analysis we arrived at the dectsion that a good 
vibrato contributes to\vard the flexibility, the tenderness, and the rtch-
ness of the tone, each of \vhich has a specific and 'Nell-recognized 
en1otional value. Thus \Ve arrived at the definition: A good vibrato 
is a pulsation of pitch, usually accompanied \Vith synchronous pulsa-
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tions of loudness and titnbre, of such extent and rate as to give a 
pleasing flexibility, tenderness and richness to the tone. 
In this definition the first part identifies the three kinds of vibrato 
and the second part indicates the tnusical result of these pulsations. 
T\vo claims may be n1ade for it: first, that it is exhaustive because it 
recognizes all the four possible elements of tone in which pulsations 
can occur; and second, that it is verifiable because it is expressed in 
terms of objective measurement. 
It will take sotne time before the definition and our ansv;ers to the 
numerous questions involved will penetrate n1usical literature, but it 
is gratifying to kno\v that it is cotntng very fast. It has already made 
its \vay into the textbooks, dictionaries, and the encyclopedias, and 
into common-sense conversation on the subject. The n1ost progressive 
n1usic teachers and the virtuosi no\v on the stage are getting the news 
about the vibrato and are becotning greatly concerned about their ex-
hibition of it. We have nutnerous cases in \vhich the vibrato of a 
singer has been greatly improved by the scientific findings and other 
cases in which voice teachers have taken a radically ne\v attitude in 
the development of its refinement. 
But the vibrato does not differentiate emotions; for example, it does 
not differentiate fear from love. It merely expresses three elements of 
beauty in tone; namely, flexibility, tenderness and richness of tone 
~·hich have affective value. This negative finding was most surpris-
ing and is far-reaching in its consequence for musical performance. 
Turning frotn the vibrato to determine what elements in the musical 
rendition characterize a particular emotion, we now have in progress 
an experiment of a type introduced by Fairbanks 20 in speech by which 
it is possible to show \vhether or not such emotions as contetnpt, 
anger, fear, grief, and indifference can be recognized in music by pitch 
alone. We can then fractionate the pitch problem to determine what 
characteristics of pitch are significant, and how much of it is due to 
the type of glides and portamento, to the pitch register, to rise or fall 
in cadence, to the steadiness of the pitch, other factors being kept 
constant. 
Then \ve may proceed in a similar manner, isolating in turn the 
factors of loudness, time and tin1bre, each of which may be fractionated 
to determine what effective media differentiate en1otional expressions. 
20 Fairbanks, Grant and Pronovost, Wtlbert · An expenmental s tudy of pitch char-
actenstlcs of votce during the expression of emotion. Speech Monographs, 1939, 6, No. 1, 
87-104. 
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The experin1ent tnay be carried further, especially into the fields of 
rhythm and consonance. Recognition of data of that kind \vill furnish 
composers evidence of \vhat actual tnedia are at their command. 
Although there are current empirical theories \vhich guide composers, 
they are of the h1t-and-n11:,s order and need to be confirn1ed and im-
plemented. 
THE VOCAL CORDS 
The theory of the function of the vocal cords has been represented 
in arn1chair controversy for ages ; but it has only been in the most 
recent years that we have been able to attack the problem in adequate 
experiment through the extraordinary developtnents of n1oving pic-
ture photography. l\1uch of the pioneer work in thts field v..·as done 
in the Iowa laboratory. 
We speak of three parts of the vocal apparatus : the vibrators, the 
generators, and the resonators. Air pressure acts as a generator upon 
the vocal cords setting thetn into vibration, and the tone thus gen-
erated is modified into significant and meantngful character through 
the action of the resonators in the oral cavtttes, tncluding movements 
of lips and tongue. Using an ordinary dentist's tnirror, one can see 
the vocal cords in action. ~lotion pictures of thetr n1oven1ent can be 
obtained by interrupting the pictures at fast rates on the principle of 
stroboscopic vision. 
The first -vvork on this project in the Io,va laboratory was done by 
Koehler's first assistant, Dr. l\1etzger, \Vho can1e here fron1 Berlin for 
post-doctorate study and n1ade a substantial contribution.21 The work 
was next taken up by Tiffin and his associates vvho tnade further 
improvements and organized experiments, their primary objective be-
ing the detern1ination of the extent to \vhich the vocal cords vibrate 
in a single segtnent or in harmonic series of segtnents. In this they 
made fundamental contributions to theory. 
There are no\v tnany fortns of vocal-cord catneras, and \Ve have 
standard fihns depicting the character of the n1oven1ent of the cords. 
In the last year or two, t\vo extraordinary achievements have been 
made in the Bell Telephone Laboratories; first, the utilizing of a 
lamp which secures brilliant illumination for the recording of detail; 
and second, the speeding up of the rate of n1oving pictures taken under 
this illutnination to as high as 4,000 exposures per second. This 
21. 1v1ctzger, \\'olfgang: 1-tfode of vibrat10n of vocal cords. Univ. of Iowa Stud. in 
P s)chol., Vol 2, 1899. 
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achieven1ent is an application of the principle developed in ballistic 
photography a few years ago. 
\Vhen progress takes place at such pace, one can hardly begin to re-
cite discoveries but feels gratified to realize that we now have cotnplete 
mastery for verifying or disproving old theories and for discovering 
countless new elements in phonation through these new photographic 
techniques. It can be safely said that the old standing controversy on 
the theories of the function of the vocal cords which have for a long 
time been the center of heated discussion in the armchair is now set-
tled ; and through the photographic access to the cords, a new branch 
of science in acoustics and phonetics is developing. 
What now interests us most in the psychology of music through 
measurements of this kind is a variety of practical applications; as 
to voice placement, it is the mechanism of registers and the relation 
bet\veen vibration of the vocal cords and the countless factors which 
enter into the energizing and the resonating of vocal sounds. 
EYE-1\IfOVEMENTS IN THE READING OF A MUSICAL SCORE 
Here is a bi-dnnensional eye camera. A good deal of experimental 
work has been done on principles of sight-reading.22 Here, as in other 
fields, when one \vants to do fundamental work, it is necessary to 
record and measure one factor at a titne. One of the most fundamenta} 
questions with which we are concerned is the speed and direction of 
eye-movements in reading a section of a new musical score at sight, 
because eye-movement determines the course, the speed, and the 
integrating movements of attention from a psychological point oi 
view. It is well known that in all forms of reading the eye behaves 
like a motion picture can1era in that it moves quickly fron1 one point 
of observation to another. Nothing is seen during the n1ovement; but 
what shall be seen is the cumulative and fusing pictures taken at the 
moment of rest for each point of observation. The analogy of the eye 
to the moving picture can1era is clear. 11uch of this can be studied by 
the various eye-movement cameras no\v available, recordtng the rate 
and character of movement in the horizontal direction. 
But since in reading an ordinary score the eye n1akes up-and-do\vn 
movements, indeed movements in all directions \vithin a two-dimen-
sional plane, a two-dimensional camera is required to facilitate the 
analysis. This catnera is so built that it actually charts every move-
22 Brandt, Herman F.: Ocular patterns as an index of the attention value of size Amer. 
]. P sychol., Vol. 53, 1940, 564-574. 
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n1ent of the eye in t\vo ditnensions so that one can see at a glance 
\vhen and \\·hat features in the score were observed. This camera was 
built in the Io\va laboratory by a graduate student in educational 
psycholog-y, Dr. Herman F. Brandt, originally for the purpose of 
analysis of eye-tnovements in reading, in the study of attention-value 
of advertisen1ents, the analysis of the n1ovement of attention in looking 
at a beautiful picture, and for motion studies in engtneering. Indeed, 
it is a universal instrument for the measuretnent of bi-dimensional 
eye-movetnents. * In the field of mustc this opens up avenues of in-
vestigation within the area of sight-readtng \vhich will undoubtedly 
lead to a better understanding of the leaps and bounds, the se]ection 
of points of observatton, prehn1inary sktrn11sh, and consolidation of 
observations in sight-reading. These may all be measured objectively 
in terms of this catnera \vhtch records on a moving picture film. For 
psychological and musical purposes, they may all be interpreted in 
tern1s of the n1ovement of attention. 
This type of experiment, like all those we have considered so far, 
is perhaps of greatest significance fron1 the point of Yie\v of theoretical 
psychology in that it gives a true insight into what actually happens 
in the specific types and tasks of hun1an ocular behavior in perception. 
As I have said before, the fact that we have a specific practical pur-
pose in mind does not interfere with our search for fundamental 
psychological facts in so-called "pure psychology." Indeed, the exact-
ly controlled formulation of an experitnental situation for a practical 
purpose may greatly facilitate the procedure in the search for funda-
mental truths in that the practical objective forces us to take into 
account factors which n1ight other\vise have been overlooked. 
One realizes the significance of this when he observes an expert 
pianist playing a cotnplicated musical score at first sight. One may 
ask: How many elen1ents in the musical score does he actually see 
individually, and ho\v many are inferred fron1 kno\vledge of musical 
structure? How does the eye move in a preliminary glance at the 
general character of the page as a whole? What role do exploratory 
anticipations play from stage to stage? How many elements in a 
chord or how many chords in a group can he grasp in a single point 
of observation? What is the relation bet\veen individual note, eye-
n1ovement, or phrase? In \\·hat order does he verify such preliminary 
in1pressions? \Vhat would happen if the composition violated musical 
* This camera ts now used as the pnncipal measuring m strument in time and motion 
stuchcs m the engmeering college. 
• 
' 
A VISIT TO THE ACOUSTICAL LABORATORY 6S 
sanctions by injection of irrelevant notes? Ho'v many eye-n1ovements 
does he make in reading a hundred succe5sive chords at first sight? 
Are the rate and the direction of eye-movements indices to efficiency 
in sight-reading? What laws of moYement for the reading of prose 
transfer to the reading of a complicated score? \Vhat fundamental 
changes in eye-movement take place in learning by the method of 
the whole as con1pared \vith the method of the parts? Ho'v in the 
world is it possible for the talented pianist to take a fully orchestrated 
score and render it in a normal tempo as a piano score at first sight? 
These and hundreds of other questions can nO\\' be ans\vered by ob-
jective measurement under normal conditions of piano playing \vith a 
printed score in a conventional position for reading. 
BRAIN WAVES 
The psychology of music represents rich harvests in the form of 
crumbs which have fallen fron1 the table of speaking films, phono-
graphs, and radio. One is baffled by a realization of the fact that all 
space in and around us reverberates \vith magnetic \vaves \vhich can 
be converted into sound- into music in all its intricate forms of 
complexity. One therefore wonders \vhat there is in the human 
mechanism which is responsive to all these cosmic fonns of vtbration 
so that they can be registered meaningfully through hearing. 
On this tour through the laboratory, let us take a peep into the 
brain wave laboratory. Our reason for doing so is the fact that pri-
marily through the leadership of Dr. Lee Travis and a succession of 
his associates, Iowa was one of the pioneers in this field of investiga-
tion. The laboratory is one of the best equipped in the country for 
this purpose. 
The subject to be experimented upon in the laboratory is put into 
a room \vhere he rests comfortably on a couch. Two or n1ore elec-
trodes are attached to different parts of the surface of his head, and 
elaborate electrical registering apparatus records on moving picture 
film the presence of nerve in1pulses by means of the accompanying 
electrical deflection. It seems fantastic to see these pictures of the 
nerve impulse revealing its rate and variation with location, com-
plexity, intensity and duration of the processes. \Ve can not only see 
action-current-vvaves but can convert then1 into sound which we can 
hear. This harnessing of brain waves is in electrophystology for 
nerve impulse quite analogous to the harnessing of radio vvaves for 
the conduction and generation of musical sounds. 
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The fundamental thing revealed is that the brain, like our electric 
lighting circuit, acts through alternating currents. Thu<; from the very 
beginning the principle of alternating current \vas adopted for our 
nervous systems because it is economical. That is an astounding fact. 
There are certain basic rays- such as the alpha ray which beats 
at about ten per second- and a series of other rays of higher fre-
quency designated by Greek letters. The san1e principles that register 
the brain wave can also be used in tractng the course of the nerve im-
pulse from the sense organ through various intncate centers to the 
brain or from the brain through various centers to the muscle. We 
no\v have, therefore, the means of discovering the origin and course 
of the nerve in1pulse, whether it be incotning or outgoing. We may 
look upon the brain as a central station at \vhich Incoming and out-
going impulses are distributed through various centers in the spinal 
cord and other parts of the nervous system. 
To give one illustration of the application of this to music, one of 
the problen1s in the study of the vibrato is to detern1ine \Yhat elements 
of the nervous system control the pulsations of the vocal cords in the 
vibrato cycle affecting pitch, loudness and time. Pursuit of this prob-
lem is a fascinating one because it leads to the discovery of funda-
mental biological principles aln1ost infinttely con1plex and yet fre-
quently measurable and explainable. Here the n1usicologist is in a 
situation analogous to that of the astronomer, \vho with telescope and 
spectroscope, tntricate tnathematical theories and untiring observation, 
reveals law and order in the system as a "'·hole, although he can ob-
serve only one infinitesimally sn1all part of it at a time. 
HEARING-LOSS 
Let us enter this comparatively sound-proof room where \Ve find 
audiometers of various kinds with whtch \ve can measure hearing 
ability, usually called acuity of hearing or sensitiveness to sound as 
distinguished fron1 discriinination for sound. (See Ch. III, p. 39) On 
the table is a record blank on which the curve of norn1al hearing is 
represented by a straight line. Hearing-loss in the person exatnined 
is represented by a parallel line or curve \vhich sho\vs the degree of 
hearing-loss found at each pttch level in terms of decibels. Defective 
hearing is not generally a flat loss of hearing but sho\vs up in various 
degrees at various points in the tonal register depending ordinarily 
on the character of the defect in the ear. 
It is important to know whether a musician or a prospective stu-
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dent of music is hard of hearing and if so, to \vhat extent and of \vhat 
nature. But acuity of hearing may not be regarded as a talent in line 
\vith the sense of loudness, pitch, etc., because \vith inceptive or 
n1oderate hearing-loss, the musician may have as keen musical dis-
crimination for the sounds he can hear as is found in a person \Vi th 
good hearing. It is, of course, a notable fact that distinguished musi-
cians have held combat with various degrees of deafness \Vith extra-
ordinary success and \vithin limits up to the degree of complete deaf-
ness. The audiometer will, however, always be a key instrument in 
a studio for tnusicology. 
Let me give just one striking example of a hearing-loss which 
affects every nonnal human being, musical or unmusical, \Vith oncom-
ing age. This is kno\vn as prl'sbyacousis. It is seen in the audiograph 
taken at different ages. To use my O\vn case as a typtcal Illustration, 
at the age of forty my capacity for hearing the higher overtones was 
rather superior- at any rate, normal. I could hear a note of about 
20,000 cycles per second. I give the rough figures because at that time 
we had no exact means of measurement. No\v, \vhen I am in the 
middle seventies and in a good state of health, interested in music, 
my upper limit of hearing has dropped to about 4,000 cycles per 
second. This is in accordance \vith the general biological law which 
affects the virtuoso and the great n1usical conductors just as it affects 
the ordtnary n1an on the street. 
What does this n1ean? It means that the rich n1usical tones which 
\Ve hear no\v sound entirely different to us from what they did \vhen 
we were in our prime. The change, however, cotnes on so gradually 
in the life of each individual that he does not suffer any shock and, 
as a rule, proceeds on the assumption that there is no deterioration 
of tone \vith progressive age.* It \vould probably be ddncult to con-
vince the aged conductor that he does not no\v hear in a tone what he 
used to hear at his middle age. vVhile hardness of hearing \vhich 
comes \vith old age due to the various vicissitudes affecting the health 
of the ear is a cotnmon occurrence, it is not always the case. Many 
persons have suffered no noticeable loss of hearing for ordinary 
orientation by the age of seventy although the character of the hearing 
• A stnking incident occurrt>d when 1 first began to study this problem. Madam 
Gadsk1 was smging in the c1ty and was very much mterested in scemg what we were 
domg m the laboratory for mus1c. I suggested that we measure her upper lim1t of heanng. 
It ''as even then markedly deteriorated. I then tested her daughter \\ ho was with her, 
whose upper lumt ,,as htgh, and the m other kept callmg to her, "There 1s no tone. I can't 
hear 1t" It was an embarrassmg situahon to have to explatn t o thts madonna of the s tage 
that her beanng had been overtaken by the tmmutable law of agmg. 
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is invariably marked by presb:,'acousis. The loss is not manifested so 
much in deafness to high fundamental tones as in the loss of masses of 
high overtones. This loss of overtones is, of course, most significant 
in that it radically changes the timbre or quality of the tone. The 
change is seldom recognized with increasing age even atnong famous 
conductors because it comes on so gradually, year by year. 
Our visit tnust come to an end. We have lingered around technical 
exhibits and spoken of their uses in music and speech. All of these 
find application both in allied fields and in more remote fields; such 
as, physiology, physics, eugenics, education and anthropology. The 
laboratory is \Veil equtpped among many other fields of research; but, 
as in all research, \ve must fractionate the probletn: the visitor must 





PSYCHOLOGY IN l\1USIC 
THE GROWTH OF AN IDEA * 
The "idea" in this case is the conviction that 1nusical talent is sub-
ject to scientific anal'.ysis and can be measured. Some forty odd years 
ago a colleague in the university faculty who was a very fine violinist 
kept boasting what a fine musical ear he had. One day I rose to the 
occasion and said, "Van, I'll find out hov1 good your ear is by meas-
uring it." The challenge \vas accepted, I devised the apparatus, made 
the measuren1ent and found that he could hear a difference of about 
one-seventieth of a tone. This \vas an objective fact, specific and 
verifiable. 
At that time it was a new idea that one could measure specific per-
sonal traits quantitatively. Terms like differential psychology, individ-
ual differences, talent chart, I.Q., vocational gutdance, educational 
tneasurements, statistical methods, applied psychology, the psychology 
of music and many other facts about the recognition of the individual 
and his personal equation which now loom up so large were at that 
time practically unknown. 
It is my purpose here to illustrate in a sotnewhat intimate and per-
sonal way the normal growth of laboratory research from a germinat-
ing idea as it can be traced in the Iowa laboratory. My treatn1ent 
must, of necessity, take the form of evaluation and bold touches in 
highlights rather than the an1assing of descriptive facts and details. 
Van's sense of pitch had been measured, but what dtd it mean? To 
ans,ver that question in part, I measured myself, and, to the surprise 
of both of us, I found that my ear was as sensitive as his. But this did 
not leave us n1uch wiser, although on more nearly equal terms. So I 
measured the sense of pitch in a class of thirty students and found 
that they varied from the abtlity to hear approximately one-hundredth 
of a tone to the inability to hear a difference of one-half tone. This 
then was the beginning of a new scale of interpretation. Van and I 
could compare ourselves with others. This measurement was re-
* Reprmted from The Scienhfic M onthly, 1941, 52, No. 5, p. 438-442 . 
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peated upon hundreds of adults, and reliable norms of distribution of 
capacity ~'ere established. 
The question then arose: \Vhat is the cause of these very large 
di fT erences? When \Ve found that of t\VO nonnal persons, one may 
be n1ore than one hundred times as keen as the other in pitch dis-
critnination and that thts i~ relatively fixed, our first resort \vas to 
refer it to differences of intelligence or po\vers of observation; but, to 
our astonishtnent, we found that there \vas no significant correlation 
bet\veen the sense of pitch and intelligence Indeed, the student \vho 
1nade the poorest record in the sense of pitch in tny original series \vas 
one of the brightest of the class and is no\v a n1en1ber of the faculty 
of the Untversity of Iowa. 
The next h) pothe~is \\'as that it n1ight be due to training. To verify 
this, we first correlated the records on the sense of pttch \vith the 
records on the atnount of training in tnusic that each student had had 
and found that there was no signtficant relationship. That ts, a keen 
sense of pitch is not due to tratning. To venfy this startling find \ve 
took all the children in an eighth-grade room and gaye them the most 
intensive training possible in this specific act daily for a tnonth, and 
we found that the dtstnbution and degree of ability in this task re-
mained practically the san1e at the end of the training as it had been 
before training. 
At that time it vvas believed, on the basis of certain experimental 
evtdence, that pitch develops with the age of the child, but our eighth-
grade children had done as \veil as the uni-versity students. This \vas 
contrary to musical and educational theory at that tin1e. \ Ve there-
fore established age nonns frotn ten years old and up and found that 
aside from development in the capactty to apply thetnselves to a task 
of this kind, there \Vas no evidence of i1nproven1ent in the sense of 
pitch with age. In spite of the fact that nonnal persons sho'v astonish-
ingly large individual differences in capactty for pitch discritnination, 
it is found that this capacity does not vary consistently with age, in-
telligence or training. 
Applying this to the evaluation of our first n1easurement upon Van 
and n1yself, we n1ay say that our sense of pitch falls within the highest 
two per cent in a normal con1n1un1ty; that tt ts probably a fixed, in-
born talent which is relatively independent of general intelltgence and 
age; and that 1 t itnproves with musical training only in the satne sense 
that the acuity of vision improves vvith training in art production or 
appreciation. It must be clear to any one that all these psychological 
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facts are of extraordinary educational, social, n1usical and econo1nic 
significance. 
These first and radical findings launched us upon a progra1n for an 
intensive study of the sense of pitch which is still in progress and has 
borne most gratifying fruit in our knowledge about this type of In-
dividual differences as involving principles of pure psychology, and 
applications of this kno\vledge in anthropology, genetic psychology, 
heredity, music and education. Through this, our concept of a musical 
talent has been enriched and vitalized and \ve have discovered its 
basic role in countless situations in daily life, art and industry, where 
its presence had not been recognized before. 
It \vas natural, then, that \Ve should ask: What other talents may 
be analogous to this? This led us into an investigation of a number of 
recognizable units in the complex forms of pitch heanng, as 1n the 
hearing of consonance, harmony, melody and various types of modu-
lations of pitch; and this led to the beginning of \vhat \Ve tnay call 
"the psychology of pitch." 
\Ve then made an objective analysis of tone to determine the char-
acteristics of the sound wave and found that there are four and only 
four; nan1ely, frequency, amplitude, duration and wave form. For 
the hearing of each of these characteristics of tone we recognized the 
necessity of a specific capacity; nan1ely, the sense of pitch, the sense 
of loudness, the sense of time and the sense of tin1bre. These cover 
the tonal, the dynan1ic, the te1nporal and the qualitative attributes of 
sound. 
We then entered upon a progran1 of measuretnent and analysis of 
each of these on the pattern of the studies on pitch and followed these 
four basic factors into their variants, con1binations and interrelations 
in the actual musical situation. This gave us a sound basis for the 
analysis of tnusical hearing. 
For each capacity for musical hearing, both simple and complex 
fonns, we must look for a corresponding capacity for perforn1ance or 
tone production. This gave us a classification of the motor capacities 
necessary for the control of sound in a musical performance. 
This parallel classification of sensory and motor processes based 
upon the four characteristics of the sound \vave \vas found to carry 
through the higher mental processes of men1ory and itnagination, the 
higher cognitive processes of conception, judgment and reasoning, and 
the various aspects of feeling and emotion and all types of musical 
action. That is, 'vhen we retnember a musical selection, imagine it, 
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think and reason about it, and analyze our musical feelings and all 
types of musical action, it is ahvays in terms of one or n1ore of these 
four factors or their derivatives. They constitute the content to \vhich 
the n1usic gives form. All musical creation, as in composition, is but 
the artistic arrangement of these four elen1ents in n1usical content. 
All appreciation of music is in these tenns. All mastery of musical 
performance may be expressed In these terms. 
Recognition of this type of classification constituted a preliminary 
survey of our field for investigation and n1ade elements of Inusical 
experience and behavior tangible for measurement and analysis in the 
laboratory. Thus \Ve found ourselves in a most fascinating ne\v field 
with opportunities for blazing trails in hundreds of directions thereto-
fore unexplored. This ne\v field we no\v call "psychology of music." 
As the field broadened, \Ve found ourselves constantly dra,ving upon 
and contributing to general principles of psychology and \vere thro\vn 
into cooperation \vith allied and underlying sciences on a large scale. 
It was gratifying to find that this subject could be treated either as 
pure or applied psychology, that the applied aspects n1ight be treated 
experitnentally in the san1e tnanner as problems of pure psychology 
and that the interests of pure psychology could be served in as clear 
and unhan1pered n1anner \vhen a practical application \vas in tnind as 
\vhen it \Vas not. \Ve found ourselves constantly dra\ving upon and 
contributing to general principles of psychology and had to branch out 
in cooperation with allied and underlying sciences. Fascinated by the 
n1agni tude and the immediate yield in this field of the science of sound, 
the staff and equipn1ent of the laboratory \vas for many years concen-
trated upon this objective at a sacrifice of many other possible labora-
tory interests. 
At that titne there were no other laboratories equipped for this 
operation; at every turn \ve \vere blazing nevv trails. The n1atter of 
equipment \vas and is yet a constant problem calling for ingenuity, 
invention and facilities for the building of instrun1ents. The opening 
up of a ne\v field of in\ estigation calls for ne\v types of equipn1ent, 
1neans of tneasuring every aspect of sound, means for productng all 
tnusically significant types of sound, n1eans for the analysis of each 
and every feature of the sound and n1eans for the con1plete phonophoto-
graphtc record of any n1usical perforn1ance. This represents a be-
wildering nest o£ con1pltcated instruments. Fortunately, the psychol-
ogy of tnusic \vas really n1ade possible by the extraordinary progress 
of invention and provision of instruments \vhich came in through the 
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cotnmercially profitable and scientifically intriguing developments in 
radio engineering. Without these, the best contributions of any uni-
versity laboratory would have been insignificant. 
But instruments are mere tools. They must be designed for specific 
problems. We could not shoot at the blue sky of all the psychology of 
music, and therefore \ve had to pick specific aspects which fron1 time to 
tin1e becan1e tangible and significant. Of these, there ·was an abun-
dance, all bearing directly or indirectly on the problen1 of laying 
scientific foundations for sotne phase of the art of n1usic. One of the 
constant probletns is the experimental definition of terms. Ttmbre, 
for exan1ple, \vas but little tnore than a French name. A permanent 
and verifiable definition had to be determined by experiment, and the 
loose musical jargon hovering around that concept had to be scrapped 
in favor of the experimentally determined definition of the \vord. Thts 
was the first step in the assignment of an understandable and vttal 
function to timbre in music. Prevailing theories had to be submitted 
to verification, as in the case of the laws of harn1ony, action of the 
vocal cords, musical phrasing and scales. Our extensive publications 
of researches on such specific issues of musical experience and be-
havior tell an interesting story. 
But the effort to deal with any single problem of musical sounds at 
once took us into allied fields, such as the perennial problems of 
heredity and environment and the science of genetics, the physics of 
sound, the physiology of hearing, the endocrine basis for etnotion and 
electrophysiology of nervous control. Since the object of the investi-
gation was n1usic, there had to be constant rapport with current lead-
ers in musical theory, education and criticism. The barriers an1ong 
such fields have broken down, and in the last fifty years progress has 
been made by leaps and bounds. As a result of the recent develop-
ment in acoustics in the interests of radio and all other fonns of sound 
engineering, \ve had in most cases only to share and help to harvest 
the common findings. 
Out of the science built from all these sources, new applied sciences 
have gradually emerged. 11astery of the measurement of musical 
talents took us into the tnidst of a practical field of musical education. 
As the measurement of musical talents becatne recognized as a scien-
tific approach to the problem of individual differences, differential 
psychology took many new turns. Refinement of n1ental n1easurement 
in hearing led to special fields of mental testing. \Vhen \ve \\'ent into 
the World vVar, \\·e had to answer the question: \Vhat can psychology 
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contribute? and some notable contributions came from the psychol-
ogy of music in the location of U -boats and the selection of personnel. 
Musical anthropology took a new scientific turn. All we had learned 
in the study of musical sounds had its parallel and counterpart in 
speech, and hence arose the psychology of speech. vV'hile each of the 
arts has its medium, they all have certain principles, talents and goals 
in common . . In recognition of this, there grew up in the laboratory a 
separate division of the psychology of graphic and plastic arts. Musical 
anthropology which had previously been loose observation turned 
experimental. As vve learned to record and interpret n1usical per-
formance, problen1s arose in regard to what is possible and \vhat is 
good in musical performance. And through the years of accumula-
tion of musical terminology, classification and experimental theory, 
we found ourselves laying foundations for a scientific mustcal esthetics. 
None of these probletns has been soh·ed, but the n1ere naming gives us 
son1e conception of the richness of possibilities of a new field, such as 
that of the psychology of music. 
\Vhile much of the overhead \vork in the Iowa laboratory has been 
my happy lot, the accomplishments in the \vhole program must be 
accredtted to the large body of students and colleagues in the depart-
n1ent \vho have shared in the buildtng up of the laboratory. It must 
be clearly understood that the progress in large as \Ve now see it is 
not the \vork of a single laboratory or the fruitage of a single idea but 
rather the integrated findings of many interlocking sciences, of many 
laboratories in each science and often of n1any individuals in the 
laboratory. May I add also that the type of specialization here in-
volved has furnished the workers in the field an excellent opportunity 
for broadening the scientific horizon and extending the vision into 
approaches to the science of the art of music. 
Such is a sort of privileged retrospect under the license for remini-
scence extended to an old tnan who has lived through much of it. 
Perhaps the picture is overdravvn. Ho\vever, every statement is sub-
ject to verification. I have tried to see the developn1ent in relief, espe-
cially as it gern1inated and rose into the structure of a scientific fan11ly 
tree in rich branching with foliage and fruiting. The germinating idea 
\\·as that "it can be done"; n1usical talents can be measured. There 
was no sudden leap from the sprouting of this idea up to the present 
level of achievetnents ; but progress \vas tnade by continuous logical 
and tireless \vork going by natural steps fron1 one stage to another. 
The genninating idea was not exactly new; it was sitnply vitalized and 
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thrown into line with parallel developments. Perhaps the n1ost all-
impressive contribution that has come out of this entire development 
is the revelation of how little we kno\v of such a "kno\vable" subject. 
MEASURES OF MUSICAL TALENTS 
As we have seen, basic tnusic talents vary extraordinarily, both in 
kind and degree. 11any of these capacities and abilities can be meas-
ured before musical educatton is begun. In the art of music the 
early discovery and analysis of these traits is of inestimable value for 
the purpose of guidance in music education. 
About 1910 I conceived the idea of standardizing a battery of 
n1easures of musical talents on the theory that the hearing of tnusic 
demands certain capacities which may be identified by the character-
istics of musical sound which n1ust be perceived. The recognition 
that there are only four such basic characteristics- pitch, loudness, 
time and timbre- was a strategic step in the developtnent of the 
laboratory approaches to the analysis of music and has proved a great 
means to simplifying, economizing of procedure, and thoroughly 
analyzing all our musical problems. For the first three \Ve soon 
developed adequate instrutnents, but the instrun1ent for the measure-
ment of tin1bre was not satisfactorily standardtzed until 1936. To 
the three basic capacities, pitch, loudness and time, we added three 
complex capacities; namely, rhythm, n1etnory and consonance, making 
a battery of six for each of \vhich \Ve had developed a ba~ic tneasure-
ment.* 
The first public demonstration of the use and interpretation of 
these measures was made before a women's club in Des 1\Ioines about 
1912, and soon after that we exan1ined all the fifth and eighth grade 
children in Charles City. These preliminary trials gave us n1uch 
insight into the needs and possibilities of tneasurements of this kind, 
but the apparatus was expensive and bunglesome and \Ve saw no hope 
for making it generally available for school surveys.** 
* In addition to these we started out w1th aud1tory acuity but gave that up for two 
reasons: first, that it does not lend 1tsel f readtly to group measurement; and second, that a 
m1ld loss of hearing dol.s not necessarily interfere "'1th the essentials in the hearmg of 
mustc. 
** The two pupils in Charles Ctty who topped in these measures proved intereshng. One 
was a g1rl from a well -to-do f an11ly who had made good progress m mus1c and through thts 
report was greatly encouraged to enter the musical profess iOn and IS now an effective mem-
ber of the faculty m a mus1c school. The other, who rated equally high, had had no 
musical trammg and came from a slum d1s tnct. When the women' s club at Charles C1ty 
heard of her ach1e\ ement in the~e tests , they arranged to g1ve her a mus1cal education but 
were stopped by the mother who said that she would not a11ow her daughter to be educated 
• 
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Then it occurred to tne that these \vere all tneasures of hearing and 
could be recorded on phonograph records, thuc; standardizing the 
tneasures and n1aktng them inexpensive and generally available. This 
\vas undertaken in 1919 by the Colun1bia Phonograph Laboratories in 
Ne\v York Ctty. This type of recording was all ptoneering, and we 
n1et with many dtfficulties; but on the \Vhole the result vvas good, and 
the Columbia Phonograph Con1pany handled the matter efficiently. 
Later, \vhen this con1pany \\'as reorganized the n1easures \vere taken 
over by the C. H. Stoelting Company of Chicago. 
In the manual accotnpanytng the original edition of the phonograph 
records, I n1ade this clain1 \vhich I think has been fully justified: 
These measures of musical talent present the following characteristics: 
they are based on a scientific analysis of musical talent; they are standard-
ized for content that does not need to be changed; they gtve quantitative 
results which may be venfied to a high degree of certainty; they deal \Vith 
elements which are funct10nal in all mustc; they are economical in that 
expenstve measunng instrutnents are replaced by phonograph records; they 
may be used '" tth any language or culture level; they are simple and as 
nearly self-operattve as possible; they are adapted for group measurements; 
they take into account practice, training, age, and intelligence. 
It is rather ren1arkable that these measures stood up for twenty 
years without revision and \Vith continually increasing use for n1any 
purposes. The purpose and character of the revision is fully stated in 
Saetveit, Lewis, and Seashore, 24 \vhich also contains an extensive bib-
liography.* 
away from home; the result was that this unusually gifted girl did not have further oppor-
tumty for a mustcal educat10u. 
One of my first profess10nal sen tees was m testmg the three child ren of a mimster at 
Newton, Iowa. The oldes t girl had had constant traming in mustc for about ten years but 
• 
was n ot making satisfactory progress. H er stster, four years younger, had had but httle • 
mstruction but made splendid progress tn her mustc. I found that the oldes t gtrl was 
senously defictent m most of the capacthes represented by my measures and that the younger 
two chtldren rated very htgh. My recommendation "as that the older girl be encouraged 
to find some other outlet for the fanuly's artistic ambthon and tha t the best of mustcal 
facilities be gtven the two younger chtldren. 1 t ts s tgmficant to record that thts profes-
SiOnal r ecommendation fatled m that the good mmtster was determined to equahze achteve-
ment m his family and therefore sent the older daughter to the New England Conservatory 
of Mustc whtch accepted her and earned her through several years. In 1939 I got a note 
from the mmtster rcmtndtng me of the event and reporting that hts daughter had succeeded 
m graduatmg from the New England Conservatory an1 that she \\as now happily marned. 
But he dtd not mttmate that mustc was playtng any role either m her personal ltfe or m the 
commumty activtttcs after her marnage. 
24 Saetvett, J oseph G . Lcwts, Don and Seashore, Carl E.· Revtston of the Seashore 
measures of mustcal talents, Umv. of Iowa Stud., Atms and Progress of Research, No. 65, 
1940, p. 7. 
• In vtew of my r etirement from active parttcipatton in the laboratory and for the pur-
pose of contnbuting to thetr mamtenance by my successor m the department, these measures 
• 
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It is interesting to note that in contrast \vith achievement tests and 
other tests which can be put out and require new editions at frequent 
intervals, there is no such problem with these tneasures; it would seem 
reasonable to suppose that the revised edition could stand as did the 
original for t\venty years without change. 
As soon as the records becatne available, \ve undertook an extensive 
survey of the Des 11oines public schools. This survey, \vhich gives 
the first cotnprehensive and concrete picture of the distribution of 
these talents an1ong school children, will go do~·n in history as mark-
ing an epochal point of departure in the analysis of indtvtdual differ-
ences, especially as it put into black and white the extraordinarily 
\vide range of differences in these capacities. Norn1s for the original 
edition were based on this survey by Gaw.26 
My first important den1onstration of these records \vas n1ade at the 
meeting of the National 1\Iusic Supervisors' Association at St. Louis 
in 1919. That association set astde a \vhole afternoon and subtnitted 
every member to the test.* 
On the \\·hole, the afternoon \vas a success. Up to that tin1e the 
association had carried as a legend on its stationery, "Music for every 
child in the United States at public expense." But, as a result of the 
showing that afternoon, the executive comtnittee changed it for some 
time to, "Music for every child in proportion to his capacity at public 
expense." Before that music teachers had been fighting for a recog-
nition of music among the three R's in the public schools and were 
shockingly ignorant of individual differences and their significance in 
musical education, vigorously militant for what they called ((democ-
racy." That session in St. Louis was perhaps the first organized 
awakening of music teachers to a recognition of the signtficance of 
individual differences in musical talent. Since that day great progress 
has been made in this respect. 
have been made the property of the psychologtcal laboratory wtth the provis10n that all 
mcome from them shall be used for the encouragement of research in thts general field. 
26 Gaw, Esther Allen. A survey of musical talent m a mustc school. Untv of Iowa 
Stud. in Psychol., Vol 8, 1922, 128-156. 
* Several amusmg mctdents occurred durmg that sesston For example, the supervtsor 
of music m one of the largest ctttes 10 the mtddle west made a very poor record on all the 
tests. He then rose and, fully consc10us of the dtgnity of hts job and adulattng btmself on 
havmg bad hts convictions venfied, announced that be now had objective proof that these 
measures dtd not mean anythmg because be, a successful mustc supervisor, had made a very 
poor record. I then asked what instrument be played, and he said that be did not regard 
btmself as a vtrtuoso on any instrument. I asked tf he were a composer; no, he was not. 
I asked if he were a conductor; no, he "'as not. Then he volunteered, "I am a supervisor 
of music." "Ah," I rephed, "that explams it. You are a busmess man, and busmess men 
do not necessanly rate htgh on musical talent." Thts did much to swing the audtence to 
my s1de. 
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Soon after that meeting, the cotnn1ittee on courses of study pub-
lished a progran1 of n1inimun1 essentials. It struck me that those were 
still set up on the assumption that all children \\'ere exceptionally 
talented or could attain the same goal. I therefore sent one of my 
assistants, l\Iiss \Vindhorst, to make talent n1easurements in t\VO cities, 
I<ansas City and Omaha, in \vhich \Ve probably had the best example 
of publtc school music at that titne. The records showed clearly that 
the standards set up \\~ere not at all adapted to the heterogeneous 
group for \vhtch they \vere intended. Indeed, they \vere very un-
reasonable. 
Successtve con1n1ittees gradually came to realize through the school 
of hard knocks \vhat our single experiment had so strikingly demon-
strated. \. anous reports on standards of achievement have progres-
sively gro\Yn en1phatic and effecti' e in recogntztng the significance of 
indtvidual differences in musical talent. 
In n1aking the recent revision of these measures after t\venty yearc:, 
it \vas gratifying to find that \vithout any precedent, \Ve had hit upon 
some of the n1ost basic factors tn n1usical talent. Indeed, in n1aking 
the revtsion \ve discarded only one -the sense of consonance, and 
that, not because it \vas not a basic measure, but because \Ve had not 
succeeded in restricting the response to a cognitive judgment which is 
essential. We could not overcome the difficulty of keeping a feeling 
of hkes and dislikes or the effect of musical progression out of the 
judgment. However, if in the future there should be a reason for 
extending the battery, I think a \vay can be found for satisfying that 
requiretnent because this tneasure undoubtedly has marked predictive 
value. In the revision \Ve v.·ere fortunate tn having reached the stage 
of possessing a satisfactory measure of the sense of timbre, which to 
a considerable extent, overlaps the sense of consonance and was there-
fore substituted for it.* 
1\Iy name is probably better kno\\·n around the \vorld for the cir-
culation of these tneasures of tnusical talents than for anything else, 
although I have always regarded the developtnent of these as a side 
product of the larger issues of the psychology of n1usic in which V."e 
have been engaged. It is interesting to note that their use has been 
independent of language or social status so that the test tnaterial could 
* One measure whtch I shall regard as one of the most fundamental, the vividness of 
audttory tma~ery, is not mcluded in the battery because we have not been able to devise 
obJective measurement comparable with the rest. H owever, I recommend that wttb the stx 
measures, the ratmg scale published m my Psychology of Musical Talent or in bnefer form 
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be applied to a professional n1usician and to a primitive savage. Only 
the formal instructions would need to be translated into any foreign 
language \vith \vhich they might be used. 
I think it is fair to say that psychologists have recognized these 
measures as a legitimate output frorn the psychological laboratory, and 
textbooks and revie\vs in general have frequently referred to then1 
as the n1ost scientific battery for the determination of individual differ-
ences in specific natural capacities. T,vo reasons \vhy they have stood 
up so \vell and probably will continue to do so are: they employ ap-
proved laboratory methods of measuren1ent, being psychophysical 
measurements which have been the foundation for experimental 
psychology for the last fifty years ; and no time or expense has been 
spared in adapting them for group 1neasurements. 
These measures have met \vith enthusiasn1s and antagonisn1s, both 
justifiable fro1n certain points of view. The greatest difficulty has been 
the gullible acceptance of them as positive predictions of success in 
music; \vhereas, from the beginning \Ye have insisted that the 1neasures 
have two characteristics: first, they are specific, that ts, one isolated 
factor such as the sense of pitch is isolated and tneasured ; and second, 
the conclusion which shall be dra\vn fron1 the fincllngs is litnited to the 
factor measured. This is a relatively ne\v idea tn the \vhole n1ental 
testing program, in which there is usually an atten1pt to get a general 
measure or single "quotient" to express the predictive value. 
In our procedure \Ve have called this the "Specific Theory" which is 
opposed to \vhat \\'e have called the "Omnibus Theory" in \vhich one 
n1akes an unanalyzed sampling from \vhich he can get a single index 
to musicality. P sychologists and educators not trained in laboratory 
procedures have jtunped to the conclusion that the theory underlying 
these n1easure1ncnts represents aton1istic psychology and tgnores 
various forn1s of functional psychology, such as the gestalt, and the 
clinical analysis of the total personahty in the total situation. The 
fact is that one \vho works critically and extensively in laboratory and 
clinical analysis of individual differences soon becomes convinced that 
he is dealing with elen1ents \vhich get their n1eaning from their setting; 
that is, gestalt. This n1eaning cannot be interpreted without recogni-
tion of the relation to the total personality, normal and abnonnal, from 
the point of view of psychobiology. But when one attempts to n1ake 
scientific analysis, he n1ust begin with factors \vhich can be isolated for 
the purpose of analysis. 
8o P I 0 N E E R I N G I N P S Y C II 0 L 0 G Y 
In a current bulletin on the Seashore measures of n1usical talents 26 
I have stated our position as follo\vs: 
( 1) Each n1easure is a specific item in itself and must be validated 
as such; for example, pitch is to be validated not against musicality or 
musical perfonnance as a \vhole but only for the role that the sense 
of pitch plays in the n1usical situation. 
(2) It is not assun1ed that a good sense of pitch in itself is pre-
dictive of tnusical success. All that \Ve have a right to assume on the 
positive side ts that a person \vho has a fine sense of pitch ought to be 
capable of a corresponding control of pitch in musical achievement, 
other conditions betng favorable. Difficulty in pitch intonation may 
ho\vever be of purely n1otor origin. 
( 3) The measure is n1ost significant in its negative aspect in that 
when properly established, a lovv rating should be taken as a pre-
lin1inary information of correspondtng dtfficulties \vhich may be en-
countered in musical pursuits. 
( 4) The sense of pitch is a n1easure of the basic ability to hear pitch. 
It therefore applies not only to the hearing of pitch pure and simple 
but also, though in a dtminishing degree. to the hearing of pitch in its 
complex forn1s and in its integration \vith other aspects of tone in 
music, both in hearing and perforn1ance. Pitch discrin1ination is, of 
course, a standard unit of measurement in nun1erous fields of scien-
tific \vork, and \vhen so used must be validated against the purpose to 
be served. In taking this measurement fron1 the laboratory we have 
called it "measure" in order to indicate that it is something different 
from paper and pencil testing, and for the battery we speak of "meas-
ures" in the plural to indicate their individuality. Generically \Ve may, 
of course, speak of these measures as tests. 
( 5) Justification for isolating pitch, for example, as a factor to be 
measured, lies in the fact that both fron1 the point of view of physical 
measurement of the sound \vave and the most elementary psychological 
and musical analysis, pitch is universally recognized as essential to 
adequate musical hearing. There is, therefore, no ground for attribut-
ing this selection to some person's speculative analysis of the musical 
mind as a whole, the charge that it represents a species of "faculty 
psychology," or that it is contrary to the scientific approach to an 
integrated personality. 
( 6) These statements apply in principle to each of the six measures 
26 Saetve1t, Joseph, L ewis, Don and Seashore, Carl E Rcns10n of the Seashore measures 
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in the present battery. The choice of these particular measurements 
rests in part on relatively low intercorrelations, indicating that they 
measure different things. It follows that the ranks for the battery 
should not be averaged as an index to musicality as a whole but should 
yield a partial profile. Here we see an analogy to the medical pro-
cedure where measurements of blood pressure, temperature, heart 
action, metabolism, etc., are 1neasures of specific conditions in a state 
of health; but to diagnose the case, the physician must take a great 
many other factors into account. Users of these 1neasures are there-
fore constantly \varned to en1ploy them as specific serviceable aids in 
connection \vith case histories, auditions, and other specific n1easures 
and above all \vith a reasonable modicum of n1usical insight and coln-
mon sense before assigning general predictive values to then1. 
In view of these de1narcations, we must refuse to vahdate these 
measures against unanalyzed judgments about musical achievement 
and turn to the more technical analysis of the factors involved in the 
spirit of scientific method in the laboratory for the purpose of gaining 
insight into the nature of the processes involved, eYen at the sacrifice of 
broad generalizations and ultra-practical si1nplification. (See Appen-
dix to Psychology of Music for "Specific" and "Omnibus" theories.) 
Since these measures are basic psychophysical measurements, they 
have their usefulness in all fields of rigid and efficient use of hearing, 
and therefore deal with fundamental approaches to acoustic science. 
Anthropologists have generally adopted then1 for the measurement of 
racial differences, the results of which have been published in exten-
sive volumes. (See bibliography in publication quoted). They proved 
useful in the \V orld War in the selection of listeners for submarines. 
They have the same type of role in the determination of talent for 
speech as they have for music and have proved to be of predictive value 
in this field. They have proved useful in ear-training courses for 
isolating and clarifying the elen1ents of hearing in n1usic. They have 
been used in the selection of listeners in industry and sports. 
In short, whatever value they may ultimately have in the analysis of 
musical talent, the phonograph records have proved a convenient tool 
for psychophysical measurements in the units \vith which they deal. 
It has been unfortunate that persons who should have been competent 
to evaluate musicality in the integrated personality of the 1nusician, as 
well as the unscientific artist, should gullibly take these six measures as 
measures of musical talent as a whole. No psychophysic measurement 
measures or positively predicts total co1npetence in any field for guid-
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ance. It may, ho\veyer, reveal significant impediments for success. 
If I should point to one general result of great significance, it would 
be that in the entire acoustic field, the tneasures have called attention 
to the possibility of a scientific approach to the problem of individual 
differences in hearing. 
One of the most significant aspects of the use of these measures is 
found in the investigation of problems of n1usical heredity. Professor 
C. B. Davenport in the Carnegie Institute of Genetics, early took 
notice of the factors involved in determintng musical heredity and 
called me into conference. Ile sho\ved me a ro\v of steel files filled 
with case histories givtng the famtly pedigrees of musicians in terms 
of expressed opinion in reply to questionnaires. \Vhen he realized 
how unreliable and radtcally different the findings of his inquiries 
\vere in comparison \vith our measurements, he took the drasttc step 
of scrapping the files as of little or no signtficance for the scientific 
study of heredity and in various Si tuations encouraged the use of the 
measures as the first step in gathering data on musical inheritance. In 
thts he set an effective pace for the use of these tneasures in anthro-
pological studies, and especially in studies of musical inheritance. 
The first outcon1e of this co-operation was a joint project with the 
Io\va laboratory for the study of every available n1etnber of the six 
foremost musical famihes in this country in a most painstaking and 
ngorous senes of measurements n1ade by Dr. Stanton.27 These \Vere 
published jointly by the Carnegie Institution of Washington and the 
University of Io\va laboratory. It reqtured infinite patience to get the 
good will and co-operation of the tnusician and his \vife, their parents, 
children, and other immed1ate blood relatives. The findings of this 
investigation are on record and may furnish very extensive material 
for genetic interpretation in the light of theories of heredtty which 
have developed \vithin the last t\venty years. I have recently pub-
lished my revised recommendations for the use of these measures * 
in the study of musical inheritance.28 
27 Stanton, Hazel M . The inheritance of specdic mustcal capacities. emv. of Iowa 
Stud m Psychol , Vol 8, 1922, 157-204 
· A significant Jllustratlon of the usc of these measures came to our attention t"o years 
ago when a high school girl who participated in the Io'"a mustc festtval fatled m sptte of 
the hct that she was recogmzed as very \Hll-trained and -.upposcd to be gifted in mustc 
The outcome of the contest dtscouragcd her and her parents, but some one suggested that 
she come to the Universtty and have herself analyzed Thts she dtd, and came out "1th a 
ver} supenor record throughout On the basts of her ratmg on these measures and a 
thorough ana lyttcal audttton, she took heart and went mto the national contest where she won 
first m her divis10n 
28 Musical mhentance. The Scientific 1-Ionthly, 1940, Vol. 50, 351-356. 
• 
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Upon the appearance of the revision, various requests came up 
asking for the privilege of using these records in broadcasts. This is 
an exceedingly important issue which is illustrated, for exatnple, by 
the fact that in certain large cities where they have an internal broad-
casting systen1, the supervisors of music have obtained permission to 
broadcast one measure at a time from their central broadcasting 
stations to representative grades in the public schools so that thous-
ands of children can be examined under competent control in a single 
period.* 
In order to facilitate such \vork, I have prepared t\venty-five broad-
cast scripts which can be used over any single radio station or a re-
gional hookup, either \vith or \Vithout sponsors, for the measurement 
of musical talents at a distance. The Radio Corporation of America 
is interested in this, and I am in comtnunication \vith President Angell 
in regard to future developments of this plan. It is difficult to realize 
what a large increase in the scope of usefulness might be obtained if a 
series of lectures of that kind could be made a part of the music course 
in any city school system. My own satisfaction in having prepared 
this lies in the fact that it has given n1e an opportunity to give the 
measures as I think they should be given and demonstrate the type of 
conservatism \vhich is needed in the interpretation of findings. 
Any attempt to popularize technical psychological measurements 
encounters hazards and dangers galore. Nevertheless there is a satis-
faction in realizing that these n1easures, which started out as intricate 
psychophysical measurements in the laboratory with con1plicated 
instruments, should through phonograph and radio reach a larger 
constituency and encourage the inceptive movetnent toward a scten-
tific approach to music and speech. 
THE EASTl\1AN EXPERIMENT 
After the Des ~1oines survey had been con1pleted, we saw the de-
sirability of an extensive experiment in the practical field for the use 
of measurements of musical talents. I thought of securing permission 
for us to go into a large school systetn, such as that of Boston, St. 
Louis, or San Francisco, to tnake a systematic test of the reliability, 
validity, and serviceability of these n1easures in the actual school 
situation. I therefore went to the foundation of which Abraham 
Flexner was the president, and asked him for a subsidy for the pro-
ject. He was interested but said: 
*This testing service ts now being tned out in the Swed1sh National Broadcasting service. 
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11I think I kno\V a better way. There is a new music school established by 
Mr. George Eastman in Rochester. That school will be open to experi-
mentatton and will furnish an ideal place to perform your experiment." 
Accordingly, he called the president of the University of Rochester 
by long distance, mentioning his recommendation, and arranged for 
an intervie\v with him the following day. The president \vas imme-
diately impressed with the possibilities proposed, and Mr. Eastman 
\vas called in for a conference. 
As a result of that conference, I was asked to become professor of 
the psychology of music in the Eastman School, a yery bold venture 
without precedent. I could not accept this offer but recommended 
my first assistant, Dr. Hazel Stanton, v.rho had then just completed 
her survey of talent in the six foremost families of American musicians. 
It was agreed that she v.rould have the privilege of giving psychological 
examinations to every entering freshman student, follo\ving up the 
predictions made on these examinations for a period of years. This 
was a grand opportunity for experitnentation. It relieved us of the 
financial worries and made an ideal set-up bet\veen psychology and 
music. The first director of the school doubted the wisdom of the 
enterprise, but he \vas soon follo\ved by Dr. Ho\vard Hanson, \vho 
gave the project sympathetic and vigorous support. 
After the showing demonstrated at the end of three years, these 
examinations were n1ade a part of the entrance requirements. In terms 
of the operation of them, a number of scientific experiments having a 
bearing on the analysis, rating, and prediction of progress of students 
in music \vere reported by Dr. Stanton and bulletins reporting find-
ings were published from time to titne. Her final report 29 which was 
published after ten years of experiment, constitutes a remarkable con-
tribution to experimental psychology in n1usical education. This re-
port contains an account of standardized techniques for the conduct 
of the experiment, a prediction of success, an evaluation of the extent 
and significance of such prediction, statility ratings, and the role of 
these records in the hands of the admissions officer and the director 
of the faculty. As that report is readily available, this mere mention 
of it may answer our present purpose. 
The Eastman experiment, in many aspects successful, led to the 
undertaking of a great variety of experin1ents by n1usicians and 
psychologists in laboratories, music schools, clinics, and public school 
29 Stanton, Hazel M .: :Measurement of musical talent, the E astman expenment. Univ. 
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systems. Our report of the revision of the measures * contains a bib-
liography of 208 itetns dealing \vith measurements of musical talent, 
most of which were inspired by or devoted to experin1ents with these 
particular measures. 
Notable among such experiments is the activity of Dr. Ruth Larson, 
music psychologist in the public schools of Rochester. In one of n1y 
visits to Rochester, 11r. Eastman revie\ved the success of the experi-
ment in the music schools and stated that it had saved the Eastn1an 
School a great deal of money by eliminating the unfit and by the same 
token had saved many lives frotn probable misery in the \vrong career. 
uBut," he said, uthis is all negative. Can't you do something positive?" 
"Yes," was n1y answer. The result was that he called the supenn-
tendent of schools in Rochester for a luncheon conference and at this 
tin1e it was decided to put a music psychologist into the personnel 
division of the public school systetn with complete freedon1 and re-
sponsibility for discovering, analyzing, and guiding musical children 
in a school system. This project V\·as particularly appropriate because 
at that time the Eastman School was furnishing the instrutnents to 
students who came from the public schools in Rochester. 
THE ACQUISITION OF MUSICAL SKILLS 
One of the goals of the psychology of music is to apply scientific 
principles to methods of training \vhich shall guarantee insight into 
the nature of the learning process, a shortening of the time of train-
ing, and attainment of higher precision and mastery than is ordinarily 
obtained. In this, it follows the universal requiren1ent of the scientific 
procedure of dealing with one specific factor at a time, employing 
objective standards and measuren1ents of performance. 
Training begins with the most elementary steps by setting up 
efficient habits which becon1e thoroughly fixed so that they function 
automatically in the actual musical situation. A fundamental require-
ment is that the pupil shall kno'v exactly vvhat element in the n1usic 
he is trying to master in a given assignment, shall have an objective 
check on his achievement in this in every trial, and shall practice until 
this particular control of tone is completely established as a habit. 
Instruments for such a purpose are fast coming upon the market 
and are reasonably priced so that, for the price of a good piano, one 
can equip a studio adequately. A single equipment of this kind can 
•o . p. nt. 
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serve an entire large school; the cost is not prohibitive for a tnusic 
school or a department of music in a public school. 
At present, the problem is to con' tnce n1usic teachers of the possi-
bilities and significance of this scientific approach to musical training. 
The instruments are here and more are coming. The first essential is 
knowledge of the fundamental techniques in the psychology of tnusic. 
Courses in that subject are fast developing in progressive teacher-
training institutions. The range of possibilities is unlimited \vhen \Ve 
once establish confidence in the idea that it can be done. 
One of the most valuable principles involved in most of these in-
struments is that the sound \vave is converted into a visual picture so 
that the moment one sings or plays a given note, he will see on a dial 
or some other indicator, the exact performance of the element under 
consideration. These visual pictures of sound waves are to the stu-
dent of music what the microscope is to the student of microorganisms : 
every element in the tone produced is enlarged; even factors not 
recognized by the unaided ear become clear and conspicuous. 
In our round through the laboratory, I could have detnonstrated a 
variety of instruments for this purpose. Let me here attempt to give 
a general picture of the resources for an elementary musical laboratory 1 
designed for training in the acquisition of musical skills. A labora- J 
tory of this kind assun1es three aspects : first, the measuretnent of na-
tural talent at the beginning of practice ; second, training in the ac- 1 
quisition and refinen1ent of specific skills in n1usical performance; and t 
third, measurement of achievetnent. The talent testing should include t 
on the one hand n1easures of musical hearing and, on the other, meas- s 
ures of natural talent for motor skills. 
Seeing Pitch Intonation 
This was illustrated in the section on the tonoscope in Chapter III. 
The tonoscope vvas first used for the study of improvement \Vith prac-
tice; for example, a number of singers who were known to flat \vere 
given organized training for the purpose of eradicating the flatting 
habit wherever it was not due to a faulty ear. With actual singers 
and players, faulty intonation \vas found to be due primarily to a 
slovenly functioning of the ear. Such slovenliness is universal and is 
due to the absence of objective standards in training. \\' hen a singer 
or player standing in front of the tonoscope observed that he flatted 
by a given fraction of a tone, he vvas required to correct this imme-
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and to a high degree of precision. This was, of course, accotnplished 
by using the eye as a check on the ear to establish critical hearing of 
pitch to the limits of the ear. 
By the same means, it is possible to improve intonation in the sing-
ing of musical intervals. The singing or playing of the chromatic scale 
and diminished or augmented intervals is greatly enhanced by this 
visual aid. The teacher need not be present because the pupil is sent 
to the instrument and told to practice hearing and intonation until the 
tonoscope picture shows that a required degree of proficiency has been 
attained. It is like using a ruler in measuring the size of an object. 
Any of the pitch modulations that are not too rapid can be observed 
by this instrument. 
One such instrument available in the laboratory studio can be used 
for class demonstration, the tuning of instruments, the comparison of 
pitch in different types of tone quality, the establishment of correct 
habits of pitch intonation and as an achievement test. The instrutnent 
can be used \\·ith the teacher present; but to be most effective, the 
pupil should be assigned a task and allo\ved to work independently by 
the hour, simply reporting achievements accomplished frorn time to 
time. 
Among the fundamental exerc1ses should be: first, the establish-
ment of the habit of correct intonation of an isolated tone; second, the 
mastery of intonation in the natural scale for the fixing of intervals; 
third, the mastery of the chromatic scale for the satne purpose ~ fourth, 
the checking of these skills for selected notes in the actual musical 
situation as in singing or playing a sitnple melody ; and fifth, treating 
in the same manner the development of skills for artistic deviation 
from the true, as in the augn1enting or diminishing of intervals and 
the performance of other artistic modulations in pitch. All these rep-
resent basic and positive acquisition of habits \vhich n1ay be mastered 
by the beginning student so they will function autornatically at all 
levels of musical performance. 
Such laboratory procedures represent the latest achievetnent for 
the facilitation of instruction in courses on ear training. They should 
be dovetailed with the best conventional exercises for n1usical achicve-
n1ent in a n1usical situation. 
Advanced students or artists who are found to be defective in pttch 
control at certain levels in the register can be given the task of eradicat-
ing these faults. This can be accon1plished by specific and persistent 
practice on one feature at a time, keeping a record of the progress 
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n1ade. Each of the objectives in pitch control is n1astered by itself, 
but the habits established become interlocking and the net result is 
precision in the hearing of pitch and n1astery of its control. At the 
beginning of training, the <;tudent becomes clearly pitch-conscious 
and develops a critical attitude. As learning progresses, he becomes 
less and less conscious of the specific object, and thereafter the pitch 
control becomes automatic so that he sings and plays \Vith precision 
in the artistic mood, conscious of the larger objectives of the art. 
Seeing the Dynantic Aspects of Tone 
One of the fundan1ental marks of musicianship is the mastery of the 
dynan1ic control of tones in all n1usical phrasing and interpretation. 
The student of this aspect of tone has been greatly hampered because 
he has had no defined terminology for intensity of tone, no objective 
standards, no units of tneasurement. As a result, he has been left 
groping in comparative ignorance and helplessness for this aspect of 
tone. Training for skills in dynan1ic control has been the barest rule-
of-thumb procedure. 
Perfonners, as a rule, are guided by their personal feelings of a 
vague satisfyingness in terms of loudness. They have a general con-
ception of pp, p, 111, 1nj, and If, but these vary among individuals and 
in the same individual from time to time. I\1usical scores have had no 
basic references; n1usicians have had no unit in terms of which they 
could express degrees of modulations of loudness in musical phrasing, 
in detern1ining the carrying power of different qualities of tone, or in 
the balancing of instrutnents. 
But through the science of acoustics there has recently been devel-
oped the means of measuring loudness, standards of loudness, musical-
ly significant units of loudness, and scientific treatments of the factors 
which influence real or apparent loudness of a tone. 
Practical interests in this aspect of musical performance are in their 
very beginning. So far as music is concerned, this is a virgin field. 
Students as well as their masters must be appraised of the new pos-
sibilities. The decibel is the ne\v unit introduced for registering the 
intensity of tones. One decibel represents approximately the least 
perceptible difference in the loudness of tone that can be heard by 
the average ear. It is, however, standardized in terms of electrical 
units of energy so that it has a fixed value for all measurements in the 
dynan1ics of sound. Fundatnentally, the decibel designates physical 
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be converted into loudness scales, loudness being the n1ustcal correlate 
of physical intensity. Thus \ve can measure loudness 1n terms of 
physical intensity of tone just as we n1easure pitch in tenns of the 
nun1ber of physical vibrations per second. 
Our Dr. Reger has suggested (See author's P syc lz ology of 111 usic, 
p. 89) that under defined conditions \Ve might start tentatively by 
adopting the follo\ving scale for a 75-piece orchestra in decibel levels 
aboYe the threshold : 
ppp 20 db 
pp 40 db 
p 55 db 
mf 65 db 
f 75 db 
ff 85 db 
fff 95 db 
The establishment of scales is the function of acoustic laboratories 
o r bureaus of standards; it is the function of psychology to adapt 
these to the musical needs. Scales are a fundan1ental requ1ren1ent in 
all aspects of acoustics, as in sound-proofing and other acoustic treat-
ment of rooms and in the abatement of noises, in the testing of effi-
~iency of industrial instruments, and in a great n1any other aspects of 
sound production now becoming the object of scientific investigation 
for theoretical and practical purposes. Once these scales are estab-
lished, they can be recorded for training purposes so that \Ve can hear, 
think, and speak of degrees of loudness in terms of decibels, \vith an 
approach to the sa1ne precision that enables us to speak of pitch in 
tern1s of vibrations. Instruments may be devised for sounding tones 
in any desired degree of loudness. \V 1 thin the last fe,v years radio 
technicians have made great progress in standardizing and controlling 
degrees of loudness in tone. 
For present purposes, it is not necessary to n1aster all these tech-
nical details. The immediate objective is to tnake the student loudness-
conscious just as he is pitch-conscious- to make him feel at home 
with loudness in the mastery of it, to form definite loudness habits, to 
objectify feeling-values for loudness. 
The first essential for a training laboratory in this respect is a sim-
plified output meter such as we see in use in all radio studios. There 
are n1any varieties of these, all relatively inexpensive. The essential 
requirement of an output meter for the training laboratory is that it 
have a dial on which, by the movement of a needle, the intensity of 
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tone registered through a tnicrophone will be indicated in tenns of 
decibels. It is a simple principle en1ployed in ameters or volttneters. 
The instant the performer sounds a note, he can \vatch the S\vinging of 
the needle over the decibel scale and observe ho\v the tone rises in 
intensity, ho\v it n1oves in crescendo and diminuendo, and ho\v it 
fluctuates in steadiness. The process is as simple as seeing the time 
of day by observing the hands of the clock, and the instrutnent can be 
relatively foolproof. 
On the analogy of exercises in pitch, exercises in the training 
for loudness should be organized: first, to make the student loud-
ness-conscious and grve htm cotnplete and venfiable illustrations 
of observable magnitudes in the dynatnic value of tones; second, to 
train him 1n the production of a given loudness, for example the 
standard for 1nj, just as \\ e train in the production of a given pitch; 
third, to observe the function and control of loudness as an elen1ent of 
rhythm or stress ; fourth, to tnaster evenness in loudness desired, 
crescendos and din1inuendos, and forn1s of attack and release of the 
tone; fifth, to balance dynan1ic values of different instrutnents; anti 
sixth, to master artistic deviations frotn loudness as in the intensity 
vibrato. 
With the output meter standing on the piano like a n1etronome, a 
pianist can see for the first time the exact details of his tnusical 
phrasing in tern1s of intensity. This is most significant since the con-
trol of intensity 1s a key to artistic perfortnance on the piano. The 
student can be assigned a task with the privilege of working by hitn-
self with the instrun1ent and recording acluevement since control of 
intensity is the basts for artistic achievetnent. 
A musician who is not familiar \vith these recent developments in 
acoustics would be dun1bfounded to see how helpless he has been in 
the absence of these acoustic devices for the hearing, understanding, 
feeling, and control of the dynan1ics of tone. It \vould be hazardous to 
predict what coming generations of n1usicians \vill be able to achieve 
through their acceptance of this type of device. The challenge to the 
musical educator today is to utilize this innovation for the refinetnent 
of musical perforn1ance just as he utilizes the face of his \Vatch in 
telling the time of day. 
Seeing the Te1nporal Aspects of Tone 
The soloist is not restricted to n1etronomic time or to rigid adher-
ence to the indicated rhythmic pattern in the measure. His artistic 
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deviation from the regular is the principal mediun1 for his n1usical in-
terpretation. Indeed, this artistic deviation is more difficult than rigid 
adherence to the time indicated by the notes. It rests, of course, 
pritnarily upon the fine feeling for titne ; but the execution of that 
time-feeling rests upon the development of a motor skill for the 
purpose. 
The situation is quite different in group perforn1ance of voices or 
instruments. 1f uch of the distress that the orchestra conductor has to 
suffer comes from those who cannot keep tin1e or differentiate rhythm-
ic patterns. 
\Ve can now take the student into a training laboratory and tneasure, 
first, his sense of time in hearing, and second, his natural capacity 
for performance in time. On the basis of each of these, discritninating 
selection may be n1ade for adtnission to the group. The scores \Vtll 
carry evidence of various degrees of natural aptness and will reveal 
cases which should probably be discouraged due to lack of such talent. 
On the basis of each of these tvvo talent ratings, training in the n1otor 
control of pitch n1ay be instituted. 
The best available all-round instrutnent for this purpose is the 
R. H. Seashore Rhythm Meter.30 This consists of a phonograph disc 
fitted \vith a series of variable contacts by n1eans of \vhich any partic-
ular rhythtn may be set up and sounded through a telephone receiver. 
The rhythmic action consists of the tapping of a telegraph key \vhich 
sounds the rhythm in another receiver as performed. An tnk stylus in 
circuit \vith the key makes a graphic record on a plain sheet of paper, 
cut to the ditnensions of the standard disc and resting on it. On this 
paper, the standard pattern is indicated by reference bases as heard, 
and the pattern as performed is indicated by a stylus tracing on the 
paper. This tracing shows exactly ho\\' the performer succeeded in 
precision measured in tern1s of .01 of a second for any one or all n1en1-
bers in the rhythmic pattern of deviation. If we destre to register the 
stress in addition to the tin1e, the lever carrying the tracing stylus 
can be set to indicate degree of accent. One great advantage of this 
type of meter is that the record is preserved in pennanent form and 
can be n1easured and analyzed at any time in full detail. Thus from 
a series of such records, a learning curve can be established. 
The performer can see every itctn in the record as he hears it in his 
performance or he can n1ake a series of trials covering, for example, 
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ten n1easure5 ; after each one, he can exatnine his record as an exact 
indrcation of hi c; performance. 
Such instrtnnents can be adjusted for a variety of purposes, but I 
\vould sugge~t the follo,ving basic procedures \vith beginning students: 
first, tneasure the sense of time and the sense of rhythtn ; second, 
measure the capactty for keeping metronotnic titne and the natural 
aptness sho\vn for prectsion tn the perfonnance of a sitnple rhythm; 
and third, \vith these measures of natural talent in hand, give the 
needed training for precision in keeping time and in the performance 
of rhythtnic patterns with a series of t\\'0, three or four notes in the 
n1easure. 
Seeing the Qualzfative Aspects of Tone 
Tin1bre is the tnost cornplex factor \vith \vhich \Ve have to deal in 
tone production. And training students of Yoice or instrutnent for 
timbre or tone quality represents one of the most helpless stages in the 
traditional developn1ent of tone production. Iviustcians have not had 
any objective standards or tneans of obtaining perfonnance scores in 
timbre or sonance- the t\vo factors whtch constitute tone quality. 
At the best, the teacher has tried to explatn how to produce a tone 
through instruction in the various clen1ents which determine quality 
of tone, and the instructor has sung or pia yed his best examples of 
the goal to be reached. Granting that the n1odels thus exhibited are 
good, which is rarely the case, these procedures still involve an enor-
mous waste of ttme and seldom result in a high order of achieven1ent 
unless the student, by luck or natural aptitude, happens to stutnble 
along \Vith sotne degree of success. 
W tthin the last few years the invention of instruxnents available 
for a training studto has made it possible to reverse this process so that 
the student begins by accepting the specdic goal toward which he is 
training, and, in \vorking toward that goal, discovers for himself or 
is taught the essentials of tone production. Training begins not \Vith 
exercises in tone placetnent, resonance and breathing ( \vithout a goal) 
but in the forn1ation of a \vell-defined concept of the type of tone to 
be reached. The pupil is then in a position to appreciate the ad-
vantage of instruction in terms of controlled hearing and visual repre-
sentation of the result. 
One good approach to the use of objective records in teaching voice, 
available to all teachers, lies in the use of the phonograph to set up a 
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superior recorded song suitable to his voice and register, preferably in 
the legato style. Let hitn sing \vith the record played softly so that 
he can hear his own voice clearly - sing, sing, and sing in his pre-
vate room until he begins to feel companionship \Vith the n1aster and 
becon1es fan1iliar \vith his objective and his O\Vn shortcomings. Then 
let him fractionate the task by alternating \Vtth the n1aster voice in 
singing representative tones or phrases until it begins to be a real 
contest. Then is the tin1e to step in and suppletnent the phonograph 
by the teaching of the standard techniques. New n1odels n1ay be used 
to emphasize specific needs \\' e have found that a fair trial of this 
tnethod yields astonishing results tn a short tin1e. It is particularly 
profitable for the fairly advanced student for \vhon1 it becon1es a cor-
rective n1easure. 
\\There recording apparatus is avatlable, it tnay be used to advantage 
in objectifying stages of progress so the student can hear his \ oice as 
recorded. 
\\T e haYe a variety of oscillographs and osctlloscopes \vhich n1ake 
the form of the sound \vave vistble. The presence of each and e\ ery 
partial in the tone is indicated by a characteristic deflection in the 
sound \vave. But we must recall that the intncacy and the contour of 
the sound \vave is not only as complex as the structure of the tone 
but is complicated by other factors so that it is not easy to tdentify each 
partial by in11nediate inspection of the osclllogran1. To yteld such 
cotnplete details, it tnust be subn1itted to hannontc analysis. Yet it is 
quite possible and profitable to set up a sound wave fron1 a singer or 
an instrun1ent as a standard tone so that \vhen the singer or player 
performs in front of the microphone he can con1pare his sound \vaves 
\vith the norn1, the object betng to approximate the sound \vave to 
the norm. Thus the student continues to hear the n1odel tone but uses 
the picture of the sound wave to magnify, as 1t \vere, and objectify the 
differences which n1ight not be heard without the visual aid. 
vVith instruments now available at reasonable cost and cotnpara-
tively simple to operate, one can instantly recognize the different 
VO\\·el patterns, degrees in nchness of tone, characteristic brightness 
or roughness, and the result of various types of tone placen1ent. A 
student's oscilloscope n1akes a n1ost fascinating instrutnent for n1usical 
aid in practice. If the object is to correct a particular fault, the pat-
tern can be set tn such a \Vay as to accentuate that fault by contrast 
\vith the desirable tone. The fundan1ental principle involved in train-
ing \vith the oscilloscope is the refinement of artistic hearing by iden-
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tification of specific factors \vhich rnodify it, such as changing the 
atnount of energy in a given overtone, changtng the position of for-
n1ant5, or tnodtfying the richness of tone. 
The possibilities for developing creative exercises \vith the aid of 
these tnstrtunents are practically unhmited. Suffice it to say that if 
a student is given a chance to use these aids and has natural ability, he 
\vtll be tnotivated to recognize the possibilities of their use for the 
ac.quisttlon of a high order of skill in a mtnimum time. 
We are so fatniltar \Vi th the extraordinary expansion of the musical 
world which has come tn through our confidence in, and encourage-
n1ent of, phonograph and radio that \ve grossly underestimate the step 
that has been taken. The first thing nO\V needed in training voice and 
instrument teachers ts to convince them that corresponding improve-
n1ents in n1usical training can be n1ade \vhere they are \villing to 
accept instrumental aids tn scientific analysis of the training situation. 
The recomn1enclations here n1ade are in the nature of a prediction but 
they emerge frotn sound sctentific bases for operation in the laboratory 
and the developrnent of instrun1ents. The situation is so ne\v that 
it has not come to the attentton of musical educators. But time \vorks 
\vonders. 
CRITICAL TRAL. 1 ING VS. ARTISTIC PERF OR'\lANCE * 
Psychology of n1usic has done n1uch to clarify the distinction be-
t\\'een the attitude in learning and the attitude in perforn1ing. The 
finished pianist, for exatnple, should play in an all-absorbing artistic 
mood, free fron1 awareness of specific details. The learner should 
train in a scientifically critical attitude, clearly a\vare of the mastery 
of one specific technique at a time. Failure to recognize and act upon 
a radical distinction between the artistic n1ood and the n1ood essential 
to the mastery of technique in training accounts in large part for 
failure in artistry and waste in time, energy, and perfection of training 
for musicianship. 
1fusic mu.;;t flow as an inspiration from a soul full of music in the artistic 
attitude, which 1neans the 'welling up of tlzc zmconscious forces The most 
genuine appreciation and the richest express10n of music does not arise \vhen 
impeded by a technical consciousness, when ha1npered by thought of prin-
Ciples, rules and restn ctions. ~fusic IS an Impressionistic art and cannot 
be created, perforn1ed, or most deeply appreciated in the spirit of formal 
reflection. O n the other hand, one must have been intensely conscious of 
technique, must have knO\\n laws, must have isolated element after element 
for tnten5ive study, all severely intellectual, cold, and quite free from the 
* Rt.printed from Educational :Music 1tfagazme, September-October, 1941, p 4-5. 
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artistic impulse, before control of these can become so automatic as to 
drop into the background of consciousness. s1 
The virtuoso, or the accotnplished amateur, at the piano cannot 
play \vith full n1usical feeling in artistic competence so long as he is 
highly conscious of elen1ents of technique, fact, theory, or attitude and 
his n1ind wanders to: This note, this key, th1s finger; degrees of loud-
ness, accent, volume; precision in metronomic time, tetnpo rubato, 
elements of rhythm; range of tonal timbre, consonance, quality; 
mechanisms for controlling time, intensity, tin1bre ; theories of phras-
ing, asynchronization, emphasis; functions of keys, pedals, tneans of 
blending; forms of balance, contrast, unity; principles of artistic 
deviation from even loudness, metronomic time, pure tone; imitation 
of teacher, favored artist, smart stunt; fear of forgetting, audience, 
critics; consciousness of self, environment, printed score. 
These and a hundred other elements of skill, facts, theories, desires, 
and designs, which take the form of distraction, must have been mas-
tered, each in turn and in a larger whole and in recurrent cycles of 
rene\val, until they have becon1e serviceable habits relegated to the 
subconscious so that they function automatically without distraction 
in the artistic environment. 
For the creative writer, alphabet, spelling, grammar, rhetoric, and 
handwriting function automatically, and his mind is free in the devel-
opment of a creative idea. So the musical artist must have organic 
command of the technical elements in his performance in order that his 
creative interpretation of the n1usic may flow 1n spontaneous musical 
emotion from the depths of hts personality. 
With this, the student attitude stands in striking contrast. He 
cannot learn effectively, save time and energy, and reach the highest 
proficiency in training unless he has acquired : Evidence of native 
talent, love of music, will to work; n1astery of sight reading, posture, 
touch; proficiency in ear training, serviceable metnory, vivid musical 
imagery; precision in dynamic, temporal, and qualitative control of 
tones ; scales, arpeggios, musical figures; techniques for cognitive, 
affective, and motor skills ; knowledge of acoustics, psychology of 
music, musical esthetics; artistic license for deviation, interpretation, 
self-expression; freedom from consciousness of self, fear, frustration; 
development of individuality, creative po\1\-·er, love of the art. 
These and a hundred other elements of n1usical technique, n1usical 
31 Seashore, Carl E.: The ps) chology of mustcal t alent. New York Ctty Silver Burdett, 
1919, Pp. 259. 
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fonn, tnusical skills, and musical knowledge n1ust be approached in a 
distinctly scientific and critical attitude under critical guidance for 
the clanfying of concepts, identification of factors, and mastery of 
skills through specific drills. The learner must kno\v specifically \vhat 
he is to ac({uire at a given titne, how to isolate the specific factor for 
systetnahc dnll in appreciation and action. l-Ie tnust have critical 
guidance and n1eans of evaluating progress. He must be conscious of 
hin1self, his Instrument, his task, and techniques for the attainment of 
mastery. l-Ie n1ust concentrate and drill on one objective until control 
of it becon1cs a habit \Vhich sinks into the subconscious, becomes part 
of his organisn1, and operates auton1atically in the n1usical situation. 
In analyztng the n1ustcal selection into performance problems \vhich 
should be relegated to the training period, teachers are in danger of 
thinking only of n1otor slolls tnvolvtng elen1ents of precision and speed. 
The above analysis is designed to sho\v that essential as these are, the 
issues for n1astery through spectfic practice pertain to the recognition 
of musical facts, n1usical theories, n1ustcal hearing, musical feeling, 
and mustcal evaluation. Countless numbers of these n1ust be discov-
ered, given individual attentton, and, if approved, n1ade matters of 
habit as training proceeds. 
But when shall the cultivation of the artistic mood begin? It should 
be encouraged fron1 the earliest stages of training and be pursued 
through all stages of the training, even throughout the professional 
career. It is in itself one of the elen1ents of perfonnance vvhich must 
be developed into a habit through specific exercise so that the player 
naturally falls Into it, oblivious to details, vvhen perfonning for his O\vn 
pleasure or the pleasure of others. Every practice period should cul-
minate in a perforn1ance period, ho\vever brief. The ability to thro'v 
hin1self vvholeheartedly into the artistic n1ood is one of the tnost diffi-
cult things to learn. He must learn to n1ake a radical shift at \vill 
fron1 one tnood to the other. The effectiveness of the training hinges 
largely on his abi lity to make a clean-cut shift. 
The young pupil needs first of all a sympathetic listener. From the 
very first he should learn to appreciate and love his own performance 
in the artistic n1ood through n101nents of rehearsal. He should try 
h1n1self out on his admiring friends. As a unit in the training, this 
becon1es a process of checktng in on his accomplishn1ents after a 
penod of ngorous and critical practice on the details scheduled for 
the day. Such foretaste of real n1usical achieve1nent furnishes the 
n1ost effective tnotivation for willingness to settle down to the hard 
] 
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\vork of mastering technicalities, applying n1usical knowledge in spe-
cific instances, and developing a feeling for artistic values. 
For t\\~o generations \Ve have hved through a period of controversy 
behveen the proponents of the technical approach and the rote ap-
proach of unanalyzed playing and singing in the public schools. The 
general trend among n1usic educators is to recognize a place for both 
and to put the technical approach in the foreground gradually as the 
need of it arises with maturation and the unfolding of a serious plan 
for n1usical education. The issue becotnes grave \vhen effective artis-
try is sought and becon1es a real goal. Thus the controversy is dxs-
solved. 
Fortunately, we are not restricted to the etnployn1ent of dreary 
exercises, isolated fro1n n1usical content, but can often n1ake use of 
good music by picking out for specific drills any point \vhtch presents 
difficulty. By isolating it for effective drill, the learner becomes clear-
ly conscious of the dtfficulty and the necessity for developing precision, 
speed, general expressiveness, and art form. Indeed, this rather than 
listening to a long performance, is the function of the teacher. Thus 
a feeling for the specific technical feature in the actual n1usical situa-
tion is developed. Not to do so is unforgiveable slovenliness. 
This is not 1nerely "learntng by parts" as opposed to "learning by 
the whole." Even the smallest tnusical part may involve a number of 
features each of \\~hich calls for mastery. Effective tratning begins 
with analysis, making the learner clearly conscious of technical fea-
tures involved in the phrase, the measure, the individual chord, or the 
single note. 
As a boy in a country school, ambitious to uspell down the teacher" 
in the spelling schools then prevailing, I made two observations which 
have since then become fundatnental principles of my education. The 
first '\vas that as I kne\v ho\v to spell most of the \Vords in the spelling 
book which "'~as used, I should \vaste no titne in learning those \vords; 
the second was that I should mark all the words which I had tnissed 
or gave trouble and study those effectively. By this means I n1astered 
the spelling of every word in the book in a very short tin1e and found 
myself the champion speller in the county. My competitors as a rule 
\vasted time and lost in proficiency by rote practice from the begtnning 
to the end of the book, not kno~·tng where their difficulties lay. 
These t\VO principles apply to music: There is not much object in 
learning what you already kno\v; you can save tin1e and gain pro-
ficiency by first discovering \vhat you don't kno\v and then tackling 
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each of these factors intensively in turn. The main thing is the analysis 
and identification of difficulties. n1any of them are solved by merely 
having attention dra\vn to then1 clearly and emphatically \vith the 
purpose of mastery in mind. 
The crime of the day in musical training is the mere playing of a 
part or a \vhole by rote, trusting that mastery \vill come \vith practice 
\vithout kno\ving \\hat the specific objectives involved are, or \vhat it 
is that 1nust be learned. The den1and for the analytical approach per-
tains even to the smallest musical part, such as the timbre of a single 
tone, and places responsibility for injecting into the part all the fea-
tures \vhich are essential in order to make it musical. 
In good teaching, the pupil is now required to analyze the score of a 
ne\v selection in a sort of previe\v before attempting to play by or-
ganizing musical units V\Thich are to be grasped as wholes and, within 
these, identifying features \vhich present difficulty. The learning of 
a reperto1re by a competent musician is best effected by an intensive 
previe\v in reading the score and analyzing it musically in great detail 
before atten1pting to memorize by actual playing. This is learning by 
thinking. 
What I have here atten1pted to illustrate in regard to the develop-
ment of musicianship in the piano applies \Vith equal force to the 
mastery of other instruments. It applies especially to the development 
of the singing voice Voice trainers and voice students are the greatest 
sinners in their failure to recognize these principles. 
The reader may say there is nothing ne\v in this. That may be true 
for some educators; but in the actual practice of teacher, pupil and 
performer, there is cause for alarm. It is a call for reform, a cutting 
criticism. Some of our leading artists on the stage are just taking 
potluck, trusting natural talent and inspiration but oblivious to the 
elements of musical artistry which should have been discovered, 
developed, and integrated in the training period. 
I am ren1inded of the story about the Presbyterian minister in 
Pittsburgh who preached the same sermon seven Sundays in succes-
sion, and \vhen called to task by his board, he expressed surprise, and 
said, "Have you begun to practice it?" 
SCIENCE IN MUSIC * 
11usic draws upon a number of basic sciences, such as mathematics, 
physics, physiology, anaton1y, genetics, anthropology and general 
* R<;pnnted from Sc1ence, September, 1941, p. 11 7-122. 
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psychology, in the light of prevailing musical theory and practice. It 
has become the function of the ne\v applied science, the psychology of 
music, to integrate all these contributions and fit then1 as a unified 
function into the theory and practice of n1usic and to initiate specifically 
designed experin1ents for the solving of tnusical problen1s. The initia-
tive has been taken by psychologists ; but as kno\vledge of the scientific 
aspects becotnes a part of artistic creation and skill, this work of inte-
gration will be taken over tnore and n1ore by n1usicians, and the dis-
tinction between the scientist and the artist \vill tend to disappear. 
On the occasion of a football gatne at the University of Oklahotna 
in 1939, I sa\v seventy-seven marching bands on parade. This repre-
sented only a section of the state, and the dust bo,vl state at that. It 
meant that music is being taught in the public schools of that state on a 
surprisingly large scale. Out of these popular bands in showy uniform 
\vill con1e a host of musicians of all kinds and degrees. Music is in the 
public schools to stay on a large scale. 11usic in America is in the 
air, literally and figuratively. 
In the last ten years, the State University of Io\\·a, as one of the 
American universities which have taken cognizance of this problem, 
has conferred hvelve doctor of philosophy degrees and one hundred 
ninety-seven master of arts degrees in music. The 111aster of arts is 
coming to be required of all high-school music teachers. From kinder-
garten up to the graduate school, music has been taken in \vi th the 
three R's and their derivatives. As a result \ve have such relatively 
ne\v terms as "tnusic educator" c.nd "tnusico1ogy ." 
For a certificate to teach music, the candidate n1ust ordinanly be 
certified for courses in general psychology and educational psychology; 
and a third requiren1ent, the spectfic psychology of music, is fast com-
ing in through our teacher-training schools. 
In recent years the development of the Acoustical Society of Amer-
ica has brought about a revolution in musical thinking. Research in 
n1usical acoustics is being put on a rigidly scientific basis and is making 
great progress. There is an awakening interest in what is called 
musicology, the science of tnusic, \vhich has many branches, one of the 
most active of which is the psychology of tnusic. 
In view of this new den1and and the new possibilities of a scientific 
approach to music and scientific foundations for musical education and 
musical theory in preparation for the teaching and study of tnusic, it 
is titne to inquire, "What can psychology do for music?" * 
* When I '' as complet1ng a senes of th1rty consecutive articles on the Psychology of 
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From the tin1e of Aristoxenines and Pythagoras, there have been 
t\vo attitudes to\vard n1usic: one is the purely in1pressionistic attitude 
of the musician who is not interested 1n explanations but merely in 
results as judged by his unaided ear and speculattYe tnind ; the other is 
that of the scientific inquirer, like Pythagoras, \\'ho asked, for example, 
"\\'hat are the reasons for the musical scale, and \vhat are its limita-
tions?'' The first is the easy and laissez-faire attitude; the second is a 
critical and sctentific attitude which made no great progress until the 
begtnning of the renaissance. Its first pron1inent organizer, Helmholtz, 
d1gested acctunulatecl n1aterial frotn all sources and tnade fundatnental 
contributions through his laboratory researches, dtscussed in his epoch-
tnaking volutne, Die T one1n p jindu11gen in 1862. 
Psychology as an e)\peritnental science had tt5 beginning only fifty 
years ago, and in the first half of that period, sho\Yed no interest in 
tnusic. Thus the scientific approach to the understanding and mas-
tery of music is relatively ne\v, and antisctenttfic tnusicians are still 
\vith us in large nun1bers. 
Ps:ychology gzves us a 'l.C'Or!?able tnsigh t into tlze nature of the 11lttsi-
cal 1nind and thus !a)'S foundations for the classification of events in 
1nusical experience and behavior and for tlze devclopnzent of a scien-
tific 1nusical ternzinology. 
The psychology of tnusic is the science of tnusical experience and 
behavior. A general kno\vledge of the structure and function of the 
musical organisn1 is therefore one of the first requiretnents in a 
scientific approach to the study and mastery of n1usic. It helps the 
student understand \Vhat specific features he is dealing \Vith in learn-
ing and performing and furnishes the essential basis for the orderly 
arrangement of observed facts. For example, \Ve learn that the sound 
\Vave as the exclusive source of musical tones has only four basic 
variables; nan1ely, frequency, intensity, duration and \vave form. And 
on the basis of that, it has been found that the musical organisn1 must 
have four corresponding capacities for hearing all n1usic; natnely, the 
sense of pitch, the sense of loudness, the sense of tin1e and the sense 
of timbre. This conception sin1plifies the understanding of the nature 
11 ustc in the ]If ttsic Educators J ortr11al, the edt tor, recognizing that each of these articles 
had been an actual contrihutlon to music from the psychological laboratory in the attempt to 
show "hat psychology 1s domg for rnus tc, asked me to generaltzc the scn es by answering 
thts question. My answer was in twdve statements, whtch a1 e repeated here m ttaltcs. These 
statements do not mean that psychology has accomplished all these thmgs, but rather that 
the way has been paved. Nor docs 1t mean that these are the only things ps)chology can do, 
but the items h s ted are hmttcd to those \\ tth whtch I personally have had first-hand and 
compar<:.tively large cxpenence in the ps) chologtcal laborator). 
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and function of the tnusical n1ind in that each of these four basic func-
tions appears in such complex musical forn1s as harmony, tnelody, 
dynamics, rhythn1, volutne and tone quality. It has been sho\vn that 
all our musical memory, tnusical imagination, musical thought, musical 
feeling and emotion, musical action and n1usical composition n1ay be 
expressed in these four tern1s. Thus the classification vastly simplifies 
the task of the musician and makes the problems of appreciation and 
perforn1ance concrete and specific. The understanding and description 
of musical design in composition, all the fonns of n1usical expression 
of feeling, all the techniques in ear-training, all the analyses of musical 
appreciation, all deviations frotn the true and regular in artistic forms 
and all descriptions of types of musicianship and of music in general 
hinge upon a clear insight into the nature of the functioning of this 
type of classification. Yet this is but one aspect of classification which 
the psychology of music contributes to the understanding and descrip-
tion of the musical n1ind in action. 
It organi=es the scientific description of 1nusical tones and the 1neans 
for producing thent. 
Psychology enables the musician to think in orderly, specific, de-
scribable, repeatable and verifiable terms. This is all ne\v to the tradi-
tiona! nonscientific musician. For example, he is interested in tone 
quality. But what is tone quality? What is its relation to other attri-
butes of tone? What are its determinants? What are the limits, 
possibilities and n1eans for its n1astery? Which, if any, of the accre-
tions of scores of fantastic names for tone quality are significant, 
definable and usable? These are all psychological questions with a 
musical meaning which tnay be taken into the laboratory. 
One element of tone quality is timbre, but until very recently no 
music book revealed an adequate understanding of this concept. 
Definitions \vere often tneaningless, and a waste of time and efficiency 
in teaching the n1astery of timbre has been atrocious, largely because 
neither teacher nor pupil knew what it was that he was to develop 
and did not have any objective standards for orientation. The French 
pronunciation added to the mystery. Another eletnent of tone quality 
is sonance. We had no nan1e in music for this vital concept of tone 
quality until about fifteen years ago. Now tone quality can be ex-
plained in terms of timbre and sonance to satisfy the members of the 
Acoustical Society of An1erica, the n1usicologists, the intelligent teach-
ers and students of music and scientists 1n general. Discrin1inative 
hearing and appreciation and mastery in the control of tone quality 
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rest upon a correct terminology and insight into the nature of the 
concept. 
The musician can no\v look at the graphic picture of the tone spec-
trutn of his violin and the graphic performance score \vhich is recorded 
with a camera and sho\vs in minute detail exactly how he performed 
in a given rendttion. To accon1plish this, psychology accepts the 
physictst's account of tone production as exemplified in various instru-
ments, the physiologist's account of the vocal mechanism and the hu-
man ear, the geneticist's theory of inhentance and development, the 
anthropologist's account of evolution in the human race and the 
psychologist's account of principles of hearing. Each of these contri-
butions thus helps the musictan to kno\v and describe a certain char-
acteristic of voice or instrutnent and analyzes and specifies the best 
n1eans for artistic tone control and the acquisition of tnusical skills. 
To facilitate this for experin1ental purposes, tone generators are no\v 
available \vhich enable us to produce any kind of tone desired accord-
ing to specifications and to descnbe such tones quantitatively. Applied 
science can no\v itnproYe the violin or any other instrutnent, build en-
tirely ne\v models or effect ne\v ensembles of instrun1ents. 
It gives us an orderly insight into the natureJ scope and lintitations 
of ntusical hearing and appreciation. 
The child says \Vith satisfaction, "I see with my eyes and hear \vith 
my ears." That attitude, until recently, satisfied many a student and 
teacher of music. But there is now a very elaborate and serviceable 
experimental psychology of hearing, both pure and applied, for which 
we find countless applications in the hearing, appreciation and per-
formance of n1usic. The musician is now becon1ing interested in 
knowing and being able to state exactly what it is in the musical tone 
that he hears, appreciates, tries to perform and intends that the listener 
shall hear. He finds available an elaborate and technical system of 
laws of hearing, of which the most itnportant are the lavvs of illusion 
in hearing. He finds that if it vvere not for the operation of law in 
illusion there could hardly be any real music. He finds that the rela-
tion between the physical sound and the sound as heard is not 1 :1 and 
that a series of conversion tables for this relationship are of vital im-
portance in hearing. He finds that the observation of acoustic princi-
ples determines the carrying po\ver and the pleasantness or unpleasant-
ness of his tone. His understanding and artistic rendition rest upon 
observance of these la,vs. The composer and the performer must be 
guided by definite la\vs of phonetics and acoustics. Musical hearing 
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and musical criticism must take thetn into account. In other words, 
the incoming insight, interpretation, description and mastery of music 
hinge upon the co1nn1and of principles of hearing; and the tnusician 
finds that musical education is in large part a systetnatic training of a 
discriminating ear. 
It enables us to anal)'Ze and e~'aluate 1nusical talents as a basis for 
guidance in 1nusical education, vocational and avocational. 
11usical talent is inherited in various kinds and various degrees. 
There is not one, but a hierarchy, of musical talents, n1any of which 
can no\v be analyzed clearly and measured \vith precision. In this 
equipment, nature is prolific. Education and refinetnent build upon 
selected native capacities; but most frequently a large part of this 
inherited endo\\.·ment is lost for vvant of cultivation. 
The magnitude of individual differences is conspicuous in music. 
Yet the problem in music education is to deal with each individual 
difference with proper recognition of the total personaltty in the total 
situation. One of the unfortunate fallacies pron1ulgated by tnany 
music teachers is the idea that, while many children tnherit a musical 
mind, it is their function to develop it in those children v1ho have little 
or no such inheritance. But when the public school music teacher now 
makes a survey of musical talent in the school and finds that of two 
equally intelhgent pupils one may have n1ore than one hundred times 
as fine a sense of pitch, sense of rhythm, sense of titne or sense of tim-
bre as the other and that these are relatively independent variables so 
that a pupil may stand high in one and lo"v in another, he faces a 
stubborn fact \vhich he can not ignore in selecting instrun1ents, regis-
tering pupils for training, interpreting success or failure and laying 
foundations for praise and blame . 
It has been found that in the hutnan races of the \vorld to-day and 
in the various culture levels of civilized people, there is but little dif-
ference in the average of the elemental capacities for tnusical hearing; 
but \vithin any such group, there is an extraordinary range of differ-
ence among individuals. There is as \vide a distribution of the gift of 
music among the primitive South Sea Islanders as there is in the 
families of the social register ; and in both groups the highly gifted 
are relatively rare and the non-gifted are in abundance. When we 
find that these differences in capacity are fairly independent of age, 
intelligence, training and culture or racial origin, we face ne\v prob-
lems in music. Native talent is the capital which it is the business of 
the music educator to invest. He must therefore know what it is and 
I 
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ho\v to tnake the best investlnent. Psychology has furnished the 
methods and tneans for such tneasurement, not only at the sensory 
and n1otor levels but also at the higher creative levels. 
It furnishes the technique for the 1Heasure11zent of 1nusical achieve-
1nent b)' tlze analysis and objectif:ying of goals as a 1neans of 1notivation 
in training. 
The techniques developed for the measurement of musical talent are 
no\v carried into the field of the analysis and measurement of musical 
achieven1ent. It has becon1e possible to set up definite musical ob-
jectives as specific goals of achievement in various stages of training 
and to measure progressive achievement in the work to\vard these 
goals. Thus a pupil is furnished a check list of specific concepts, skills 
and critical judgments \vhich are to be acquired, and n1ay enjoy the 
privilege of knowing in specific terms what progress he is n1aking 
from time to tin1e. This is a powerful element in motivation and the 
attainn1ent of efficiency through instruction. This organization of 
scientific measuren1ent of musical achievement is going to revolutionize 
the musical curriculum. 1'here \vill be a general housecleaning for 
discard1ng the non-essential, the undefinable and the incongruous; and 
the m~sic educators are no\v joining in cooperative movements to 
determine the minimum essentials and the order of their development 
in terms of scientifically defined concepts. 
It enables us to organize 1nusical training in ter1ns of a growing 
body of principles in educat1.onal psyclzolog:,'. 
Educational psychology has revolutionized teaching in all other 
public-school subjects. lVl usic educators and psychologists are now 
atten1pting to glean nuggets fron1 the current literature on the various 
aspects of the psychology of learning in order to select and organize 
those general facts in educational psychology \Vhich have a bearing on 
the art of instruction in tnusic. l\1usic teachers are fast joining the 
ranks of those \vho conduct psychological experiments in the actual 
musical situation. It has been the function of psychology to stimulate 
and facilitate this moven1ent. 
It paves the u;ay at all levels for principles of 1nusical criticis1n and 
a logical arz.uard of praise and bla1ne. 
Historically, musical criticistn has generally been impressionistic 
and unscholarly. But it is no longer satisfactory to fill the music 
columns \vith laudatory or condemning slush, popularly conventional, 
prejudiced, often subsidized. The psychology of music has begun to 
pave the way by furnishing the tools for logical criticism and discrim-
• 
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inating judgment in terminology standardized for the art. Con-
siderate and judicious criticism is one of the most promising incoming 
means for motivation or rightful discouragement from the child in 
the elementary grades to the professional on the stage. It is not only 
pedagogical but humanitarian to recognize individual differences in 
the degree and kind of musical capacity at all levels in the award of 
praise and blame. vVe can not expect equal achievement from all 
the children in a given grade in school; and in assigning credit 
for work, the modern teacher faces a ne\v proble1n- the attain-
ment of a fair balance in giving credit or discredit for achievement in 
relation to capacity for achievement and specific outstanding fortes 
and faults. 
It 1nakes possible the use of perforntance scores for the detailed 
anal)•sis and quantifying of artistic elements in 1nusical perforntance. 
The greatest single contribution made in the recent advances of the 
psychology of music lies in the developn1ent of musical phonophotog-
raphy and the invention of the graphic musical perforn1ance score, 
based on the objective recording of individual sound 'Naves in the 
musical tone. The phonographic recording had to be supplemented 
by a series of phonophotographic processes. The musician can now go 
into the recording studio and perfonn with voice or instrument where, 
in addition to a permanent phonographic record, a series of synchro-
nized cameras reproduce every aspect of each individual sound wave so 
that each note can be reconstructed in minute detail much finer than 
the ear can hear. This recording may be done in a dead room, \vhich 
eliminates from the musical performance all those characteristics which 
are due to extraneous sounds and the acoustic characteristics of the 
music room. Thus in the tin1e that it takes to sing a song, whether it 
is sung on the stage, in the radio studio or in the laboratory, we ob-
tain a moving picture record which contains thousands of iten1s of 
musical significance. 
But the mastery of this type of recording revealed the necessity of 
a new type of language for musical performance. This has taken the 
form of what is known as a performance score, 1n which the actual 
rendition of each note is graphed in such detail as may be desired in 
terms of clearly defined characteristics of the tone as rendered. This 
graphic performance score is a brand new language with a systetn-
atized series of symbols representing defined concepts for musical per-
formance quite analogous in its significance to the language and sym-
bols of mathematics or biology. In terms of such a perfonnance score, 
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any specific element in the character of the performance may be 
isolated for analysis and n1easuretnent. The musician will see revealed 
in the score an astonishing number of features of \vhich he \vas not 
aware. The interpretation given by various artists may be compared 
and criticized, and new features in the phonographic record for the 
ear will be recognized when they have been revealed by the cameras. 
For the preservation of primitive mustc, for the criticism of great 
artists and for educational purposes, the resources of the performance 
score are inexhaustible and open up a new area of interest and pro-
ficiency in music. 
Individuality in the art of n1usical interpretation lies largely in ar-
tistic deviation froin the true, the rigid and the uniforn1 as represented 
by the n1usical score. The perforn1ance score represents precision 
measurements of all forn1s and degrees of artistic deviation expressing 
artistic license, judgment and skill. 
It enables us to set up nor1ns of prevailtng 1n1tsical achievenzent and 
to show by experintent how these nornzs for attainnzent could and 
should be refined. 
v\1 e do not have and do not desire fixed standards or norms in any 
element of n1usical excellence. There tnust be rootn for artistic in-
dividuality, and there are countless elen1ents which may contribute to 
the goodness or badness of a voice or an Instrun1ent. But the psychol-
ogy of music has introduced techniques, especially through the use of 
the performance score, for showing \Vhat the style, the tendencies, the 
limits of variabihty and other charactenstics are in any element of the 
best n1usical perforn1ance of to-day. There ts a recognizable limit of 
tolerance within \vhtch the artist must be restrained. For example, 
when we take such a debatable and often unbearable feature as the 
vibrato of the singer, norn1s can be establtshed to sho\v that every good 
singer sings \vith a vibrato on practically every note intoned, \vhether 
he hears It or intends it or not. It is an Inaliable element of goodness 
in votce. On an average, the twenty-five best recognized singers of 
to-day have a pitch pulsation of approximately a half-tone, \vhich 
seetns unbelievable because it is not heard as such. They have an 
average rate of pulsation of about six and one-half per second, \vhich 
tends to take the fonn of a stnooth sine curve and n1ay be in pitch, 
intensity or titnbre and frequently is in all three. Excellent but un-
tutored prin11t1ve singers have approxin1ately the satne kind and de-
gree of vibrato as do recognized n1us1cians. 
But these norn1s of prevailing excellence in voice can readily be 
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refined. Norms of average perfonnance for violin and other instru-
ments have been established. If "ve assume, for example, as is gen-
erally conceded, that the violin vibrato is more n1usically acceptable 
than the prevailing voice vibrato, v.;e can take the best violin vibrato 
as a n1odel for the establishment of a n1ore ideal norm and proceed in 
a short time to refine the vibrato of a singer to something like the 
violin norm, which is barely half as conspicuous as the prevatling vocal 
norn1s. Psychologists have sho\vn ho\v this can be done for any pupil 
or any artist now on the stage. It is difficult to imagine \vhat a tre-
mendous advance in the art of singing such a modulation of the pre-
vailing vibrato among singers would be if such reformation of the 
stage were attempted seriously. It would ban the tre1nolo, \vhich is 
simply a bad vibrato, and \vould contribute vastly to the beauty in 
flexibility, tenderness and richness of tone. It took psychologists to 
show what the vibrato is, how bad the prevailing vibrato may be and 
ho\v it can be improved. 
It furnishes instrutnents and techniques which U.lill shorten the tinte 
of 1n:usical training and yield a higher precision and 1nastery than is 
ordinarily obtained. 
Thanks to the extraordinary development in the recording and 
transmission of sound on principles involved in the radio, \ve are no\v 
in a position to equip the music studio, both public and pnvate, with 
training instrutnents. Skill in pitch intonation is gained by training 
in front of an instrument vlhich sho\vs instantly, do,vn to a hundredth 
of a whole-tone step, the precision, artistic deviation or degree of 
error in singing or playing in pitch. The pianist can practice various 
principles of artistic dynan1ics in phrasing by keeping hts eye on a dtal 
which registers all dynamic changes tn tenns of defined untts of in-
tensity of tone. The student who has difficulty with rhythm can go 
through rigorous exercises on model patterns and see how he con-
forn1s to these patterns either in tern1s of tin1e as measured in hun-
dredths of a second or of stress as tneasured in tern1s of decibels. The 
most difficult feature which both vocal and instrumental students have 
to master is that of tone quality. And here agatn one can have the 
advantage of an instrument \\~hich sho\vs the \vave forn1 of his tone 
the instant it is sounded in such a way that he can con1pare it with the 
desired norm, and can thus practice with his visual aid to extraordinary 
advantage. In short, music is falling in line \vith industry and \Var in 
turning to n1echanized features as instrutnen tal aids; and it can be 
said conservatively that \vhere this is done, we can predict an ex-
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traordinary shortening of the tin1e of training for a specific skill and a 
hitherto unattainable degree of precision. 
It enables us to record) preserve and interpret 1nusic in all fornts of 
historical 1·nterest. 
The musical anthropologist now faces unlimited facilities for accu-
mulating a \Vealth of historical n1aterial in music. The phonograph 
recordtngs are no\v good, and the acoustic recordings 'vith moving 
pictures novv have sufficient fidelity for scientific purposes. Portable 
tnoving picture machines are no\v available in all parts of the world 
and the producers and ne\vsgathering interests are glad to cooperate 
with scientists. The Holly,vood producers have under consideration 
a plan for sendtng tnusical and linguistic anthropologists into pritnitive 
fields a year or t\vo in advance of their proposed filming. Such an 
expert could thus n1ake a prehminary scientific survey of the prevail-
ing types of music and the performers \vhich 'vould be available for 
the filming indu~try and for purely scientific purposes. The industries 
¥:ill be repaid by the spirit of cooperation frotn the natives \vhich can 
be cultivated. The field camera \vill be at the free disposal of the 
n1usical anthropologist for the recording of such scientific and artistic 
features as he n1ay have found stgnificant for the science of music. 
The sound tracks may be accompanied by significant moving pictures 
of dance and other forms of dramatic action \vhich are essential to 
vitahze the mustc. In short, the problem of ho\v to record prin1itive 
music is solved. The problem no\v before us is to find \Yorkers \vho 
can analyze and utilize that material for the history, science and art of 
music. The phonographic and filn1 recording of the best n1usic of to-
day is of such htgh quality that any artist \vill be glad to be in11nor-
talized by the faithful preservation of his n1usic through recordings. 
Here, again, \Ve already have unlimited source material for scientific 
analysis, a gold n1ine for tnusicologists. One \vho \vas at \vork on the 
collection and preservation of music three or four decades ago is in a 
position to appreciate the fabulous advantages the collector of to-day 
has over the collector of t\venty years ago. 
It furnishes tlze groundwork for a future science and philosophy of 
1nusical esthetics. 
11 usical esthetics of the past has been largely a speculative armchair 
product. \Vith the cotning in of facilities for measuretnent of tnusical 
values vvhich should constitute the groundwork of esthetics, \Ve enter 
upon a radically new era in this fie ld. Arn1chair theories can no\v be 
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This applies particularly to all aspects of the nature and significance 
of scales and every other aspect of intervals, to all studies of the evolu-
tion of musical feeling, to all aspects of the evolution of musical values, 
to the fundamental concepts of the po\ver of music and to theories of 
goals to be attained. The study of such total problems can no\v be 
fractionated in the scientific attitude of dealing with one specific ele-
n1ent at a titne; such as some particular phase of harn1ony, balance, 
symmetry, resolution or musical license. For this purpose, a radical 
revision of terminology for the scientific and philosophical discussion 
of n1usical esthetics must be introduced. 
The scientific procedure in a ne\v and unlimited field of this kind is 
a slo\v and arduous process and in any generation, n1ere beginntngs 
can be n1ade. But, as in the introduction of scientific methods in the 
classification of plants and animals and the interpretation of thetr 
complete life histories, once the scientific attitude is tnade possible the 
purely speculative will gradually become less and less acceptable as a 
final solution. l\1 ore progress toward a scientific approach to n1usical 
esthetics has been made in the last twenty years than in all preceding 
history. 
Coda. There is, of course, a very large body of scientific principles 
and means of progress developed by musicians themselves in creative 
experimentation and thinking \vithin the art. That is taken for 
granted. The features here discussed are drawn from contributions 
in current science which have a bearing on music. For the purpose 
of concrete illustrations, it is limited to features \Vith \vhich the author 
has had first-hand acquaintance; many other scientific approaches de-
serve mention. The aim has been to present a point of view and a 
comparatively new frame of reference for scientific thinking in n1usic . 
What is here indicated for music applies in principle to all the 
other fine arts, especially those of language, drama, poetry and dance. 
The more we rise into a consideration of the common elements of all 
artistic creative power and the assimilation of art in daily life and 
philosophical thought, the more we become aware of a con11non ground 
of interest, appreciation and cultivation of the scientific spirit in all 
arts, both pure and applied. 
CHAPTER VI 
PSYCHOLOGY I SPEECH 
ORIGINS 
Under the general head of speech, \ve n1ay group a number of ne\v 
approaches to the science of fine arts which had a com1non origin in 
the psychological laboratory. Son1e of the~c have developed into 
highly organized divisions through acouC)tics, phonetics, dramatics, 
poetry, linguistics and education, together \vith chnical principles 
and services. The points I \vish to en1phas1ze are: ( 1) the tap-
root of all these scientific findings and approaches is found in the 
psychologtcal laboratory; (2) the central psychologtcal laboratory is 
shared by all engaged in research tn these fields frotn a scientific 
potnt of vtew ; ( 3) the personnel of the staff is intimately interrelated 
with the personnel in psychology and the dtfferentiated fields; ( 4) 
while the applied side of the work is obvtous, the spirit and attitude of 
the approach rests upon pure science and builds on research ; ( 5) 
success on the practical side is due largely to rigid adherence to the 
princi pies of experimental psychology; ( 6) psychology has been 
greatly enriched through the generous response of the representatives 
devoted entirely to the art stde; ( 7) the adoption of the scientific ap-
proach to this subject explains in large part the generous support 
obtained from outside foundations and the great influx of advanced 
students who carry tnuch of the burden \\ ork as apprentices; (8) that 
both on the theoretical and the practical sides, music and speech have 
common origins, problen1s, techniques and goals. 
While I shall speak of the institutional development of such units 
as the theater and radio, which seem rather remote from psychology, 
my aim is simply to trace origins and influences in the give-and-take 
between science and art. 
In speaking of psychology as the representative science for art, \ve 
must bear in n1ind that its function is to integrate and interpret the 
contributions that come from many other sciences; such as, anthro-
pology, physiology, anatomy, physics, and acoustics, and due credit 
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links in the evolution of the idea that there is a place for science in 
the fine arts, but v..·e have here sotne striking illustrations of its real-
• • tzation. 
I am particularly anxious that this attempt to trace origins and pur-
poses from psychology shall not detract from the history of these 
developments, \vhich is certain to be \vritten frotn the point of vie\v 
of the arts, or from the local and national acclaitn so well deserved. 
I an1 happy to take this occasion to ackno\vledge with gratitude the 
psychologists' obligations to the representatives of the arts \vho have 
shared in the division of labor from the beginning of this forn1ative 
period. J oint projects fall into two n1ajor dtvtsions; first, approaches 
to the science of the art of speech, and second, speech pathology. The 
latter subject will be treated in a separate section. 
THE DOCTORATE IN SPEECH 
About 1920 the head of the department of speech, Glenn N. 11erry, 
realized that a demand for speech education of the doctorate order 
\vas progressing very rapidly and that he must make further prepara-
tion to keep apace with tt. He had been greatly stimulated by the 
advances tnade in the psychology of music and had kept tn close touch 
with developments of research in the psychology of speech \Vithout 
any reference to the department of speech. We had, for example, 
Miles' lv! easurenuJnts of Pitch Control, Erickson's Systenzatic Anal-
)'Sis of Voice as a Preparation for Experinzental Procedure, Root's 
Pitch Patte1'ns and T onal ltf ovenzent in Speech, and Metzger's Study 
of the Vocal Cords, all of which had tnade significant contributions to 
the psychology of speech as a branch of applied psychology. Ivlerry, 
therefore, took a year's leave of absence and can1e to the departlnent 
of psychology to work for his doctorate on the general theme of ob-
jective analysis of principles of oratory. For this he developed an 
improved form of the Scripture graphtc speech recorder, and analyzed 
a number of orations on the analogy of principles of analysis developed 
in the psychology of music. 
When he returned to the department of speech, he proposed a plan 
for offering the doctorate in speech on the analogy of \Yell-established 
departments. At that time there was no good precedent for that in the 
country, and the department in itself \\'as not strong enough to justify 
it. As dean of the graduate college, and in the light of my experience 
of breaking do\vn barriers for psychology, I could at that time see 
only one way to give the degree in a subject like speech. That was to 
I 
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build up relationships \vith allied departments and personnel in the 
\VOrk so that, for example, the \vork in anatomy would be taken under 
an anatomist, psychology under a psychologist, physiology under a 
physiologist, dramatics under a director of art, education under an 
educationist, statistics under a mathetnatictan, and acoustics under 
a physicist. A candidate for the doctorate in speech should have 
fundatnental training in all its approaches. It \vas also understood 
that the candtdate should be allowed to \vrite his dissertation under 
the directton of an authority in any one of these fields. The job left 
for the professors of speech \vas to teach and direct research, both 
critical and creative, in those fields in \vhich they might specialize; 
such as, oratory, phonetics, or dramatics. 
At this juncture, 1-Ierry \vent to Harvard for further graduate 
study and E. C. 1Iabie \vas put in charge of the departtnent. 11abie 
had had no advanced tratning in laboratory psychology but sa\v very 
clearly the possibtltttes tnYolved in my plan and entered enthusiastically 
upon a progran1 of developing the departtnent along these lines, 
largely in co-operation \vith psychology, his O\vn field being dramatic 
art. This broadening of the base for the department in1mediately 
gave it great strength and attracted students of high quality into grad-
uate \Vork. Naturally, since methods of acoustics and their applica-
tion, and to some extent phonetics, had been developed in the psycho-
logical laboratory, it \vas agreed that the departn1ent of speech should 
have full pnvileges in shanng this laboratory for research, and can-
didates for the doctorate \vho approached speech from the scientific 
side would be largely under the direction of a psychologist. Here 
came in such men as Metfessel, Tiffin, Lewis, Fairbanks, and Covvan 
for pioneering leadership in the conduct of research. In planning re-
search projects, special attention was given to the effort to evaluate 
all forms of transfer of developments in the psychology of tnusic in 
so far as they could be applied to the psychology of speech and lin-
guistics. 
With the work of Metfessel catne our developtnent of photographic 
procedures to take the place of the graphic method followed by Merry. 
This imn1ediately led to great expansion and a variety of techniques, 
opening up new possibilities for ready and accurate measuren1ent in 
speech and music. Here came the phonophotostrobograph and a 
variety of oscillographic techniques leading to the studies of harmonic 
analysis. 
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scientific approaches to speech was exactly the same as has been 
needed and already considerably developed in the science of music. 
Both disciplines deal \vith sounds: sounds in speech have the same 
attributes as in n1usic; the techniques in measurement are identical; 
many of the principles of art are the san1e; and the qualifications for 
phonetic and acoustical studies in the t\vo subjects are the satne. As 
\ve approach the higher levels of mental activities involved in the two 
arts, they con1e closer and closer together- as in the evaluation of 
creative ability, the interpretation of the esthetic attitude, the integra-
tion of artistic skills in the artistic mood, the basic theories of origins 
and heredity, and the purposes and goals of the arts. Thus one section 
in the departn1ent of speech suddenly stepped into a highly equipped 
laboratory \vith adequate personnel and interests for the conduct of 
scientific research. 
This n1oven1ent was unparalleled and at once gave Iowa great dts-
tinction in this field. The professors of speech proper specialized in 
oratory, debate, dratnatic \vriting, and production, and developed 
technicians in the various fields. The spirit of research which orig-
inated in the psychological laboratory spread into these and other 
approaches and created a distinctly scientific attnosphere in the ap-
proaches to artistic speech. The associations of this branch of the 
department vvith speech pathology, \vhich \vas organized on the same 
basis, again strengthened the departn1ent. 
The policy of integration with other departments \vas extended in 
various directions leading to mutual advantages and enrichment. 
This concept of co-operation from various departments in sponsoring 
speech was original at that tin1e and has justified itself many times 
over. It has spread into other disciplines, notably physical education, 
child welfare, medicine, and education, and we can nO\V say that the 
doctorate in speech is fully as dignified and academic as the doctorate 
in any of the old sciences and arts. Through the creation of this type 
of doctorate, we can easily trace sotne of the wholesome developments 
of the concept of graduate work in the University. By 1940, 35 doc-
torates and 348 master's degrees had been conferred in speech, and 
several degrees had been conferred in allied departments due to the 
policy of integration. 
Logically these two psychological approaches which opened up two 
new fields for graduate \vork in speech might well be classified with 
psychology as fonns of applied psychology. As a matter of fact they 
have been so adn1inistered for practical purposes, almost entirely so 
• 
II4 PIONEERING IN PSYCHOLOGY 
in regard to budgetary tnatters and partially so in organization and 
control of research. 1~he fact is that through thts procedure, depart-
tnental barriers betvveen speech and psychology \vere practically ob-
literated, and business in general \\~as done on the basis of gentle-
men's agreements. This had great advantages by avoiding duplication 
of equipment and staff and vttalizing the blood stream of both the 
sctences and the arts. It is to be noted that a large number of can-
didates for the doctorate in psychology can1e up through this channel 
without any intention of specializing in speech, merely utilizing 
acoustic and related equiptnents and movetnents tn the laboratory as 
an avenue for psychologtcal re~earch. The continued offering for this 
group in phystcs, anatomy, physiology, education, and chtld \velfare 
gave a powerful and sound impetus to the \vork tn speech. The divi-
sion of labor enabled Professor l\1ahte to thro\v all his energies into 
dratnattc arts, building up the theater, in equiprnent and staff, to a 
degree which has given it outstanding national recognition. 
The departn1ent of speech is no\v one of the largest departn1ents in 
the University and falls naturally into four divisions~ namely, dran1atic 
art, public speaktng, the science of artistic speech, and speech 
pathology. 
Speech pathology is, of course, a branch of clinical psychology which 
can be best administered through the co-operation of psychiatry, 
psychology and education; yet there is a gradual transition from 
speech inferiority to speech superionty and therefore reason to keep 
close association between the clinic and the experimental laboratories. 
Likewise, research in artistic speech is effectively adtninistered 
through the psychological laboratory and, from the technical point of 
vie,v, is more closely related to psychology than to speech. 
From the adn1inistrative point of vie\v, I have \vorked aggressively 
for the breaking do~'n of departn1ental fences and the establishment 
of working relations \vith related departtnents in the direction of 
rapidly developing liberal units, such as the school of fine arts and 
the school of letters. This policy has been facilitated in the University 
because the budgets co1ne frotn the san1e source, and it is merely a 
problem of adtninistration to detern1ine fron1 tin1e to tin1e 'vhere a 
particular unit can be best administered. 
I an1 free to adtnit that success in the development of this bold plan 
hinged largely upon the fact that I had the interests and qualifications 
for the approach to speech frotn the laboratory side and, as dean of 
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for organization and development in all new fields of research. But it 
must be remembered that the success of the n1ovement depended upon 
the farsighted and enthusiastic support given by the head of the de-
partment, the dean of the college of liberal arts, and the president. 
This account of the developn1ent in speech is given as concretely as 
possible to illustrate the plan and significance of this new concept of 
the doctorate, because that \vas the feature which proved to be the key 
to the rapid developn1ent of research for graduate \Vork in fonnattve 
fields. It drew to the University large nun1bers of selected and ad-
vanced graduate and post-doctorate students \vho earned the brunt 
of the burden of research as apprentices. It attracted the attention of 
large foundations and national associations which greatly increased the 
funds available for these developments. 
THE THEATER 
The graduate college provision for the acceptance of doctoral dis-
sertations in the field of creative writing as described tn Chapter IX 
\vas adopted in 1925 and has had much to do with the development of 
the department of speech. It has proved a happy companion-piece to 
the new provision for the doctorate just descnbed. On this policy, 
one or more plays may be submitted for either the master's thesis or 
the doctoral dissertation providing they are supplemented by a forn1al 
critique or other evidence of broad scholarly background in the field. 
Supplementing the traditional historical treatments and the new ap-
proaches in the psychological laboratory, this type of dissertation has 
proved successful in that it has led to the development of factlities for 
creative scholarship of a high order and has accordtngly drawn to the 
University superior talent . 
In association \vith this theater, the University has done notable 
pioneer work in reducing play writing to a laboratory procedure. 
Instead of having plays written in the department of English as is 
conventional in most universities, that activity has becon1e a com-
paratively complex unit of operations in \vhich the writer first masters 
the appropriate background historically and scientifically and goes 
through a senes of apprenticeships in writing and acting. Then follow 
three distinct stages in the development: ( 1) spontaneous writing; 
( 2) laboratory analysis and cri ticisn1 ; and ( 3) production under the 
candidate's direction. To illustrate our conception of a writing labora-
tory, let n1e say a word about each of these stages. 
A candidate, who at this stage of his graduate work chooses the 
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line of creative writing, n1ust by this time have found himself possess-
ing natural talent, a deep urge for the profession, and an adequate 
background for entering upon this, the highest stage of dramatic 
training. A play cannot be \vritten according to rules; it n1ust be 
written in the artistic mood V\'hich must find its outlet largely in the 
passionate rather than in the critical attitude. Like the composer in 
tnusic, the play\\'right must strike when the creative mood comes upon 
hin1, undisturbed, in the artistic attitude. 
The first thing is to inject vibrant life into the plot and its move-
n1ents through unhan1pered imagination. The critical justification and 
adjustment of these is a secondary stage. Typically, the situation is 
one in \vhich the \vriter projects hin1self in the artistic n1ood into the 
total situation of the stage. He tnay produce the entire play or re-
produce the \vhole or parts of it in his imagination before a \vord has 
been \vritten. The necessity of \Yriting tends to take life-like action 
out of the picture. These itnaginary creative productions may be 
repeated a number of times until he has a collection representing dif-
ferent choices and outlets and improvements in each successive trial 
which can be con1mitted to \Vriting. The central interest is in spon-
taneity and dramatic license. The author must sho\v that he has 
something to give to the world and the gift to present it in a realistic 
and etnotional form. 
With that draft or series of drafts, he comes to the \vriting labora-
tory and subn1its the n1aterial to a socialized group under the direc-
tion of specialists for critical judgn1ent- in regard to its artistic value 
as a \vhole and its adequacy in full detail. If the general plan of the 
production is approved as artistically effective, it is subn1itted to item 
analysis, well developed in psychology for the selection, distribution, 
weighting, and balancing of i terns and techniques, checking against 
historical, theoretical, and fractional considerations. The relative value 
of each iten1 being thus revealed, experin1ents may be conducted to 
consider rejections, possible alternatives or refinetnents in the actual 
dramatic tryout in relation to an integrated situation. Here the 
laboratory technicians apply principles of acoustics, lighting, scenery 
design, and emotional appeal. It is gratifying to see ho\v adequately 
the University theater laboratory can simulate and parallel the best 
scientific laboratories in dealing with hypothesis, invention, and inter-
pretation. 
All the parts having been fitted together, the play is cast for an 
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modified, and alternative forms are evaluated until the play is judged 
to have reached its final form in regard to content and every mechan-
ical detail for stage production. Ordinarily the candidate for the 
doctorate produces a nun1ber of plays from which he can present one 
as his doctoral dissertation. 
The third stage corresponds to the doctoral exan1ination. The 
conventional doctoral examination, oral and \Vritten, is not elitninated; 
but the actual production v..·ith the author back stage as director be-
comes a test of fitness for the doctorate on a most exacting scale. 
Appeal is not only to the committee but to the actual theater au-
dience. It is not merely a test of kno\vledge but must represent pro-
ficiency in artistic feeling, literary skill, and critical judgment. The 
plays chosen for experimental production may have a run of four or 
five nights to a full house. 
The experimental theater enables the \vriter to fan1iliarize hitnself 
with all the techniques of costuming, lighting, types of musical com-
pletnent, auditorium acoustics, and types of carrying po\ver of voices. 
He can avoid pitfalls into \vhich the armchair \Vriter often falls, as 
well as introduce ne\v elements of vigor and novelty made possible by 
co-operation \vith the technicians in the experimental theater. Indeed, 
in the theater as a writing laboratory, we have one of the tnost clean-
cut and vigorous demonstrations of the posst bill ty and necessity of a 
scientific approach to an art. 
The new scientific attitude radiating fron1 the theater is felt in 
other fields of speech; as in oratory, debate, and the art of teaching 
speech and speech correction. It invigorates historical writing, devel-
ops broadened personalities, and takes a student's tnind a\vay from 
oratorical traditionalism, the tricks of debate, or predigested pellets 
in the art of teaching. 
PHONETICS 
Before the laboratory approach was adopted, training in phonetics 
was of the old-fashioned order of textbook recitations. \Vhen labora-
tory-trained l\1etfessel took over this subject in the speech depart-
ment, he developed an introductory laboratory course which was re-
quired of all speech majors. This had a two-fold effect in that it 
injected the scien6fic point of view into the tninds of all the students 
in the departn1ent. As a result a substantial interest in specialization 
leading to\vard research in the graduate 'Nork \vas stitnulated. By the 
end of the first year, students had an adequate basis for selecting one 
' 
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of the various routes ; such as, dramatic art, public speaking, the 
science of art, or speech pathology. 
In order to reserve the facilities of the psychological laboratory for 
research purposes, the departlnent of speech set up a special teaching 
laboratory. This experitnental approach for all students in the basic 
course became a foundation for \\'Ork in the theater laboratory, but it 
-
also transferred in principle to non-laboratory subjects such as debat-
ing and oratory. In recent years Professor Fairbanks has given great 
distinction to this course in phonetics by directing and publishing re-
search on specific problen1s pertaining to the content of that course, 
by carrying responsibility for phonetic features in the theater, by 
developing individual voices, and by directing research in this field. 
ACOUSTICS 
The science of acoustics has risen phenon1enally due to the ex-
traordinary new inventions and discoveries in the field of sound. In this 
the Io,va laboratory has had a proportionately large share in the rapid 
expansion of research. Speech and psychology have \Vorked hand in 
hand with but little etnphasis upon departmental sponsorshtp or chan-
nels for publication. As \Ve revie\v these developments in the psychol-
ogy of music and the psychology of speech, it is revealed that the 
success that these subjects have had tnust be attributed largely to the 
fundamental policy of centering research upon basic problems in 
acoustics. 
For thirty years the central interest in the psychological laboratory 
lay along the line of acoustics; laboratory equipment, subjects for 
investigation, and research personnel at first strongly represented this 
interest, with the psychology of music as the objective. This soon 
demanded concentration of \York upon basic approaches to the science 
of acoustics, and speech and psychology joined hands effectively. In 
this development, Le,vis, Travis, Johnson, Tiffin, Reger, Fairbanks, 
and Cowan have had leading roles. 
It is now realized in the theater laboratory as \veil as in other 
activities of speech that every aspect of such probletns as sound treat-
ment of rooms, the evaluation of elen1ents of carrying power of the 
voice, phonetic problen1s, and the selection and training of talent can 
be approached experitnentally. The general science of acoustics al-
ready offers a respectable body of scientific infonnation and techniques 
of treatn1ent which daily increases and extends the mastery of the art 
of vocal utterance. 
• 
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LINGUISTICS 
The general field of linguistics as sponsored by separate and joint 
historical approaches from many different languages has for a long 
time laid clairns to recognition for scientific dignity and validity. A 
formidable body of so-called facts and principles, mostly based upon 
authority, has furni shed much of the background for the activities of 
learned societies. 
But linguistics has come to a new departure "\Vhich quite parallels 
armchair psychology in philosophy. 1'he utterances of famous author-
ities are being questioned, and the position is being taken that the 
whole body of rich and highly organized theory must be taken into 
the laboratory to be challenged - to be verified or revised or dis-
carded in accordance with laboratory findings accurately defined for 
measuren1ent and verification. 
This n1ovement began a half a century ago through the introduction 
of objective techniques of recording, especially of primitive and remote 
languages. But it did not make much headway until it began to center 
on fundamental problems of phonetics, acoustics, and psychology. 
H owever, chairs in linguistics are sti ll rarely occupied by men who 
have had the advantage of laboratory training or have the ability to 
take the experitnental point of vie\v first hand. 
In Io\va \Ve early recognized the great advantage of approaching 
the subject from the point of view of the underlying sciences rather 
than fron1 an immediate practical solution or armchair speculation. 
Professor Co\van and his associates are atnong the pioneers sponsor-
ing this basic laboratory approach which gives linguistic science the 
distinction of being an experimental science in itself. 
THE TRAINING OF TEACHERS OF SPEECH 
In educational activities, the traditional teachers and pupils have 
been eye-n1inded ; this tendency has been strengthened by the devel-
opment of reading, of pictonal illustrations, and of movtng pictures. 
In the last t\vo decades there has been a sudden turn and the world is 
rapidly becoming ear-minded. We are forming the habit of hearing 
our morning ne\vs, hearing the moving pictures, doing business by 
telephone, recognizing national and international figures by the1r 
voices, interpreting voice as a significant exhibition of character. In 
other words, situations which fonnerly can1e to us mainly through the 
eye may now con1e through the ear. At any rate, the ear supplen1ents 
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the eye. This has introduced radical changes in our education from 
the preschool to the university by giving ear training and voice train-
ing recognition \Vith the three R's in the elementary schools, and these 
interests are continued with expanding functions in the secondary 
schools and higher and specialized education. We no\v teach "oral" 
English. 
Never has there been such a critical attitude to\vard quality of voice 
in speech. Never has the value of the po\ver of beautiful speech been 
so highly appraised. The transition comes hard on the mother in the 
hon1e, the teacher in the grades, and the n1usician who has an un-
bearable speaking voice, who have been ignorant of the significance 
of good speech and negligent in their attitude toward the povver of 
beautiful speech for the efficient and attractive personality. 
Now there is suddenly coming a demand for speech teachers at all 
levels, and this is pressing hard upon institutions like our O\vn depart-
ment of speech. It requires diversified training in speech proper and 
the development of pedagogical techniques. We have to pave the \vay 
for a new vocation in the science and art of voice. The city schools 
now demand special speech clinics, coaches in debating and oratory, 
and directors of dran1atic \York. Articulation is featured in musical 
education. A few years ago no preparation for situations of that sort 
had been offered, but now there is a special demand for extensive ex-
perimentation in speech and educational psychology in the developn1ent 
of personnel for this new field of activities. The extraordinary pro-
gress in teacher-training in this field in the last fifteen years vvas made 
possible by basic advances in psychology, acoustics, phonetics, and the 
vocal arts. 
So it develops that teacher-training in this field which is making 
valuable contributions to the art of teaching in general, has its founda-
tions in the speech clinic and the laboratory for the art of speech. 
THE PRESCHOOL 
It is generally recognized that the basic characteristics of a child's 
voice in speech-personality are developed very early in life and are 
relatively set by the age of five. Recognition of this fact in the Io\va 
Child Welfare Research Station and its preschool has led to extensive 
investigation of speech proble1ns at that age setting up model activ-
ities for very early training in the appreciation and mastery of beauti-
ful and efiective speech. The speech interests in the University are 
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teachers for their extensive and effective contributions to this field. 
On the other hand, the workers in the research station draw heavily 
upon contributions from the department of speech. Here, as in many 
other cases, two departments are enhancing their progress by a gen-
erous co-operative policy of give-and-take. 
RADIO 
The radio laboratory is on the top rung of the ladder of discovery, 
invention, and training in the art of speech. The good radio voice 
now leads to a pleasant and profitable occupation. For those \vho 
wish to concentrate either in the science or the art of radio or both, 
substantial progress has been made in the art of theoretical and prac-
tical training with laboratory experience and apprenticeship. The 
radio in turn becomes a great speech educator. 
This laboratory is not in the possession of one deparhnent but 
dra\vs freely from many sources for the development of the art of 
writing radio script, the engineering maintenance of a radio station, 
and the art of selecting and training talented voices for radio. The 
psychological laboratory does the recording for radio music and 
speech. There is a surprising demand on the part of teachers, even 
full professors, for the "lifting" of their radio voices. It is evident 
that a great deal of teaching, lecturing, and nutnerous other services 
can be done more effectively through a radio station having state or 
national coverage than through the customary speech. l\Iany of the 
traditional types of teachers and lecturers are going to lose their posi-
tions because their places can be taken by talking tnoving pictures 
made with the best facilities for illustrating and conveying personal 
warmth and lifelikeness through cotnbined eye and ear presentations 
by the most competent speakers in action. The large cities are now 
installing central radio systems and supplying filtns through which a 
single teacher can reach every schoolrootn in the ctty \vhere appro-
priate schedules of hours are arranged. Standardized tests and n1eas-
urements are conducted through such a systetn ; our n1easures of 
musical talents, for example, are now given in certain cities in this 
manner. A large part of the function of the roon1 teacher is coming 
to be that of a supervisor to press the button. 
Without a strong department of speech, the present functioning of 
WSUI as an educational and research institution would hardly have 
been possible. So, for origins, we go back once n1ore to taproots in 
the psychological laboratory. 
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THE LINE OF PROGRESS 
In this brief sketch I have attempted to show how a scientific ap-
proach to problems of speech arose and radiated and ho\v diversified 
fields for research, adequate avenues for publication, and correspond-
ing broadening of curriculum requirements to make the \vork attrac-
tive have come more or less dtrectly out of the technical develop-
ments from the psychological laboratory. For the sound and rapid 
development of these diversified activittes, credtt is not easily dis-
tributed ; no one IS entitled to personal aggrandizement through such 
credit. Each n1an in a group along the hne n1akes his contribution as 
a part of his day's work. \Ve note that the coming in of a new point 
of view or branch of the service is usually the outgrowth from a per-
son endowed \vith natural talent for that particular aspect of the work; 
that no one such leader can accomplish n1uch single-handed; that the 
best progress is rnade through \vise overhead planntng and encourage-
ment in his direction of research; that any effort to distribute credit 
for progress must reach out to sources of financial support, administra-
tive fostering by presidents, deans, and directors \vho have the vision 
and povver of initiative for launching projects and a sympathetic co-
operative spirit not only with the vartous departments in the univer-
sity but with national and state agencies and associations; and finally, 
that features originating in one specific department are rapidly taken 
over by special organizations or under different names by other de-
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BEFORE THE PSYCHOPATHIC HOSPITAL 
At the beginning of this century there was no psychiatrist in Iowa. 
The doctors had scarcely heard of the tenn "psychiatry," and "psycho-
pathology" \vas to many a new-fangled fad with which they would 
have nothing to do, although dealing constantly with psychopathic 
patients. The heads of the insane asylun1s \\·ere pnmarily bustness 
managers; their institutions were primarily for detention and safe-
keeping. There was one small private sanitarium in Des 1\{oines 
operated by Dr. Hill. In the medical college, n1ental disease, mental 
health, and neuropathology had no place in the curriculum. The only 
spokesman for the n1entally ill was Dr. \~Titte of the hospital at Clarin-
da, who annually gave six lectures on hypnotism to the tnedical stu-
dents. These were entertaining but not illuminating for the future 
practitioners. Thus, the physicians of the state \vent out with no 
training in the nature of mental diseases or the treattnent thereof. 
The term "mental hygiene" had not come into general use nor had 
preventive medicine gained any distinctive recognition. The public 
school systetns took no cognizance of mental health programs, and 
indeed, throughout the nation as a whole, there \vas little if any 
formal training for the discovery, prevention, and treatment of mental 
diseases. Yet in many parts of the state the prevalence of tnsanity 
\Vas grave. Social amelioration in the interest of mental health had 
not made any headway, either in the University or in local com-
munities. In general, it can be said that the medical profession, the 
academic faculty of the University, the public school administrators, 
and the churches, which should have been the four leading forces in 
the development of a n1ental health program, remained relatively ignor-
ant of the gravity, the responsibilities, and the possibilities of the 
situation. 
To whom should the mentally ill go for advice or treatment? The 
good fatnily doctor frequently used common sense sympathetically 
just as he did in dealing with financial problems of his patients. For 
• 
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this, many kind words could be said. Psychology \vas in the inceptive 
stage. I was the only professional psychologist \vith special training 
in the state. About 1910 \\·e established the psychological clinic pat-
terned after the Pennsylvania Clinic under \~'itmer. This became the 
second psychological clinic in an Amertcan university. 
At that time, the tern1 "clinic" \Vas forbtdding to children and 
parents as \vas the term "asylum," and yet a considerable variety and 
nutn ber of cases were handled there, sho\\·ing to an alarn1ing degree 
the need of chntcal treatn1ent. For a number of years this clinic vvas 
conducted by Dr. Sylvester, \vho had been trained here and under 
vVitmer in Pennsylvania and \Vas primarily interested in the problems 
of the feeble-minded. "Abnormal'' psychology \vas con1ing to the 
front throughout the country, and for a nun1ber of years I offered 
courses in that subject. Cases catne to us frequently as "interesting" 
and "curious" exatnples of mental behavior. \Ve \vere then primarily 
interested in alternating personalities, automatisn1, and other n1ys-
terious problems of the subcons~ious \vhich had arisen out of the 
British investigations in psychical research. 
The dean of the n1edical college asked me to give lectures on psychol-
ogy, but I refused on the ground that it would not ans\ver the needs 
of the n1edical education. On the other hand, I pointed out the im-
portance of an introduction to general psychology as a requirement 
for premedtcal students, and this \vas early adopted. Patrick took 
active interest in many problem cases. For several years I gave lec-
tures on mental diseases in the department of psychology, based large-
ly on ICraeplin, in whose psychological approaches I \vas greatly in-
terested, as he had come out of \ AI undt's laboratory to lay foundations 
for a scientific approach to psychiatry. But this was all book learning. 
Ho\vever, this innovation in American psychology \vas recognized; it 
\vas significant that I \vas invited to be a guest of Clark University at 
the invitation of G. Stanley Hall for a week's series of lectures and 
conferences by Freud, J ung, and E. E. Jones. 
0\ving to the absence of psychiatrists in Io\va and the barren point 
of vievv of the regular physicians on issues pertaining to mental 
diseases, together vvith the absence of any organized effort on the part 
of the medical college, I naturally took an active hand in the various 
efforts to create an interest in this issue throughout the state prepara-
tory to the demand for legislation. In this I had a double purpose: 
first, the general interest in setting up an experimental hospital at the 
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integration of our psychological clinic with the out-patient clinic for 
children. 
President MacLean was keenly aware of the needs in the field of 
mental pathology. After a number of conferences with the medical 
faculty and discussion in the board of education, he appointed a local 
committee consisting of himself, Professor Bolton, Dean Guthrie, Dr. 
Van Epps, and myself as chairman, to consider ways and means to 
provide for the treatment of the mentally ill in lo\va. * 
We first took up the n1atter in a nun1ber of conferences with Mr. 
Schoentgen, who \vas then the tnost progressive and active leader in 
the board of education. On his recon1mendation, the Governor of 
lo\va authorized me to make a tour throughout the country to study 
and make a report on current tendencies in the treatlnent of the 
menally ill, both children and adults. On the basis of these findings, 
the local committee fonnulated the initial report.** '.f.l e proposed the 
name "The Iowa Psychopathic Institute" and outlined its purposes, 
location, buildings and factlities, and plan of organization. 
To this formulation, Mr. Schoentgen made very significant contri-
butions. He immediately became enthusiastic about the project as a 
whole and played an important role in its developn1ent and promotion 
within the state board of education and in the legislature. A com-
mittee of the board was set up with Schoentgen as chairman and 
Brenton and Foster as members, ably assisted by Dr. Bannister. The 
original plan provided that the institute should be under the joint 
control of the state board of education and the state board of control. 
Accordingly, conferences between those two boards were held under 
the leadership of ~1r. Schoentgen and while the report as a whole \vas 
approved in principle, both boards favored independent organization 
rather than joint control. 
At this stage, President MacLean formulated the reports of the 
local committee and the Schoentgen committee in a recommendation 
to the state board of education and that body formulated and spon-
sored its recon1mendations to the governor and the legislature. At 
*Dean Guthrie was nonresident d<.an and was S}mpathettc but took no active part. Dr. 
Van Epps represented neuropathology, and Professor Bolton, education; both sympathetic 
but relatively mactive Pres1dent 11acLean gave most hearty support to the project, but his 
influence w1th the board at that tlme was not strong. 
** One of the most stgmficant by-products of th1s report was my formulation of findmgs 
in the study of the s1tuat1on at Vmeland, wh1ch has since then been the rtuclear 1dea in my 
educational philosophy· namely, that 1t is the function of the mstitution to keep each person 
busy at his highest natural level of successful ach1evemcnt in order that he may be happy, 
useful, and good. Th1s 1dea permeates all my wntmgs on stud1es 10 personnel, mstituhons, 
and educational orgamzation. 
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this time as chairman of the finance committee of the state board of 
education, 11r. \V. R. Boyd was instrun1ental in pron1oting this meas-
ure. The bill \vas first presented in 1917 but did not meet with 
sufficient response and \vas therefore \Vithdra\vn. In 1919 favorable 
sentiment had been developed, and the bill providing for the estab-
lishment of the Psychopathic Hospital at Iowa Ctty \vas passed forty-
three to nine in the Senate and seventy-etght to thtrteen in the House. 
From this stage on, the hi5tory of the project ts \veil documented 
on the basis of legislative action, the organization of services for the 
state, and contributions to\vard the training of psychiatrists and other 
\vorkers in mental hygiene. Through the establishment of the Psycho-
pathic Hospttal to supplement the \Vork of the medical college, Iowa 
became one of half a dozen pioneers in this field and has maintained 
distinctive leadership for that type of institution under its t\vo dis-
tinguished directors, Dr. Orton and Dr. Woods. 
I have jotted down these reminiscent characterizations and inci-
dents to reveal something of the gap bet\veen the barren situation at 
the beginning of the century and the status initiated by the establish-
ment of the hospital t\vo decades later. The phenomenal rise from 
the primitive level of institutions and procedures to a position of 
leadership in the adoption of the most advanced medical practices of 
the day represents an epochal developn1ent of medical science and art 
in a progressive n1idwestern state and was quite in harmony \vith 
similar radical changes taking place throughout the country. 
CONFERENCE ON THE RELATIONS OF PSYCHOLOGY TO PSYCHIATRY 
Twenty years ago organized psychology and psychiatry were at 
swords' points, and the time had come for a truce in this warfare. At 
that time both professions had discovered a new territory and found 
themselves upon an exciting frontier; both had rushed in to secure 
squatter claims and were in no mood for friendly relations. In this 
territory loomed the problem of dealing with all types of mental dis-
orders in their inceptive stages in very large numbers in education 
and society; but neither psychologists nor psychiatrists had penetrated 
the region enough to realize the full nature and magnitude of the dis-
covery. It was at this time that the relations between the Psycho-
pathic Hospital and the department of psychology at Iowa were being 
clarified. 
In my co-operation with Dr. Orton and in conference with the pres-
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psychiatrists throughout the country, I had become keenly aware of 
the problems which lay at the botto1n of this warfare. In 1919-1920 
I was vice-chairman of the division of anthropology and psychology 
in the National Research Council and represented psychology. Pro-
fessor Wissler was chainnan and represented anthropology. It was a 
tradition in the Council that the chainnanship should alternate be-
tween psychology and anthropology and that the vice-chairman of one 
year would be the logical appointee for the chairmanship the following 
year. As vice-chairman I spent a good deal of time in \Vashington 
arranging plans for the coming year. 
We conferred with the division of medicine headed by Dr. McCoy 
and decided to do something which would help clear up this situation. 
As a result we secured funds from a foundation for holding a na-
tional conference devoted to this problem. The conference \vas called 
for April 30, 1920 and continued for three days with evening sessions. 
The membership consisted of the representatives of the learned 
societies in this field. Dr. Walter E. Fernald for the An1erican Asso-
ciation for the Study of the Feeble-Minded, Dr. H. W. Mitchell for 
the American 1Iedico-Psychologica1 Association, Dr. Hugh T. Patrick 
for the American Neurological Association, Dr. H. L. Hollingsworth 
and Dr. F. L. \Vells for the American Psychological Association, Dr. 
Francis N. ~lax field for the Clinical Section of the American Psycho-
logical Association, Dr. C. l\1acfie Can1pbell for the American Psycho-
pathological Association, Dr. Thomas W. Saln1on for the National 
Committee for 1\Iental Hygiene, Dr. vVilliam A. White and Dr. R. lVL 
Yerkes for the National Research Council, Dr. G. W. IvlcCoy for the 
Division of Medical Sciences of the National Research Council, Dr. 
David Mitchell for the New York State Association of Consulting 
Psychologists, and Dr. S . C. Garrison for the Southern Society for 
Psychology, together with Dr. Clark Wissler as chairman, made up 
the membership of the conference. 
This was a formidable body, thoroughly representative and anxious 
to accomplish something. The stenographic report of the entire con-
ference was issued in mimeographed forn1 but in limited edition since 
it contained a great deal of information which might have been re-
garded as confidential. That report is of such great historical signifi-
cance that it should be printed now and put into general circulation in 
libraries and in professional groups. As seen in the historical events 
of the preceding twenty years and in the succeeding twenty years, it 
becomes evident that the conference was an epochal event. 
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As one of those intimately associated with the organization of this 
progratn, I \vish to present some reminiscences and indicate some-
thing of the character of the \varfare, the outcome of the truce, and 
its significance. 
There was in the situation every element of an intensive war. Both 
sides were contesting for "living space." Each considered the other 
an intruder. Neither had developed an adequate administrative con-
ception of the situation. Each \vas inadequately staffed for dealing 
'\vith the situation. Very few, if any, had any real conception of the 
magnitude and the nature of the responsibilities involved. Both fac-
tions \vere more or less frustrated, not only with opposing factions 
but within their own groups. 
Look at psychology. The war had put all but a handful of the lead-
ing psychological laboratories out of con1mission temporarily; and as 
a result of the success of the army tests, there was a grand rush into 
the field of paper and pencil testing as a substitute for laboratory and 
clinical research. New schools of psychology were becoming suffi-
ciently conspicuous to cause unrest and distrust. There \vas no ade-
quate training available for clinical psychologists. The public was 
imposed upon by charlatans who posed under the name of psychology 
in their frauds of diagnosis, guidance. and treatment. The clinical 
section of the American Psychological Association had just been 
formed and was beginning to analyze the situation. In this group there 
were some very able psychologists but very fe\v technically trained 
clinicians. 
Efforts were being made to define clinical psychology and to secure 
legislation to protect that profession. A very delicate issue vvas the 
question of the right to charge fees for practice and that fell back on 
the issue of medical certification. Presidents and heads of depart-
ments of psychology in leading universities were not aware of the 
situation in any effective way. But psychologists from all sources were 
confronted with cases in large numbers and endless variety, cla1noring 
for help. And what should they do? The leaders admitted their 
inadequate training, their absence of adequate certification, and the 
strong opposition frotn the medical profession. In short, it no\v seen1s 
strange that psychology as a science got through that period without 
losing all its standing an1ong the older sciences. 
Psychologists had not yet discarded the traditional bifurcation be-
tween mind and body or been influenced by the various contributions 
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these schools. Supporting biological, social, and educational sciences 
had not yet 1nade significant contributions. The practical work before 
the psychologists vvas in very crude stages and furnished but little 
background and experience. The psychologists' attitude would have 
been radically different if they could have approached the situation 
fron1 the theoretical point of view \vhich is now becoming dominant 
in psychology. 
As ex-president of the American Psychological Association, as 
organizer of the psychological clinic in Iowa, and as associate \vith 
Dr. Orton in building up a joint program, I was perhaps as fully 
aware of the shortcomings of psychology and the difficulty of the 
situation as any psychologist could be at that time and was therefore 
in a conciliatory mood willing to apologize for all our shortcomings 
and ready to consider sympathetically all the shortcomings of the op-
position. On the other hand, as one who had been in on the ground 
floor, I was fully aware that we were just entering upon a formative 
period attempting to blaze new trails in the absence of established 
traditions or precedent and should therefore be dealt with kindly by 
the opposition. 
But let us look at the tnedical situation. At that time the medical 
profession was not aware of the true extent of mental disorders. The 
mental hygiene move1nent headed by Clifford Beers had not yet pene-
trated deeply into the medical profession. Indeed, the 1najority of 
practicing physicians avoided that aspect as something \1\-·hich was not 
their business. The profession of psychiatry was not recognized in 
its own name except in a hit-and-miss fashion. Those who went by 
the name of psychiatrist had come out of the various European schools 
of medicine which had come to the front and were carrying the Euro-
pean schisms over into the new soil. There was no general agreement 
in regard to diagnosis and treatment. There was no medical school 
that furnished adequate training for psychiatry. Indeed, it was re-
peatedly expressed by medical men who were present at the confer-
ence that there should not be any special provision for training a 
psychiatrist in a medical school. 
Then a future psychiatrist took his four years of n1edicine as rigidly 
prescribed; and at some stage during his internship, he began to spe-
cialize. One centered upon otology, another upon internal n1edicine, 
another upon gynecology, another, orthopedics. They all had sub-
stantial training in the art of dealing \Vith physical disorders. The 
future psychiatrist was expected to follow this pattern and get his 
I 
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apprenticeship in any way that he could. Unfortunately, this appren-
ticeship was of the vvorst possible kind as the students were interned 
as assistants in the hospitals for the insane \vhich \Vere usually operated 
by successful business tnen without any \Ompetence in medicine and 
with training and experience only as detention officers in a big insti-
tution. These n1en in the hospitals were not to be blan1ed because 
they were men of their day ; they had not seen the con1ing of a new day 
or anticipated the then-da\vning mental hygiene movement. 
One of the glaring defects was the inadequate supply of psychiatrists. 
\TV e no\v recognize that there are as many mental disorders as physical 
disorders and that the two are generally inter\voven ; but at that 
time- to make a rough stab - there was less than one so-called 
psychiatrist to every 500 registered practicing physicians. The Amer-
ican people did not complain about this because, like many of the prac-
ticing physicians, they had no conception of the seriousness of the 
problem. Yet this handful of newcomers set up a scheme for com-
plete command of this ne\vly discovered territory for \vhich they 
were not prepared. The \vhole situation seemed preposterous to the 
psychologists. At that time no medical courses had made adequate 
provision for the study of genetics, mental development, social aspects 
of crime, or personality, as a vvhole. 
But in this conference there were a few representatives \vho had a 
large and true vision of the imn1inent future in this situation. Among 
these were Salmon and Fernald on the medical side and Yerkes and 
Mitchel and Hollingsworth on the psychological side. The entire 
group was influenced by the n1ovement originated in J ohns Hopkins 
under Dr. 1\1eyer. 1~he underlying idea was that in treating disease, 
both mental and physical, it is necessary to know and understand the 
history of the patient, his environment, and his personal conflicts. 
No organized training for that had been offered in this country. 
Therefore, the discussion turned to the most significant issue: namely, 
what training for this should be offered, where, and by \vhom? Since 
it involved several sciences, social and biological, there \vas profitable 
discussion about what name should be given to this type of training. 
This discussion n1ay really be counted as the psychological-medical 
birthday of the term "psychobiology" and the beginning of the move-
ment under that caption. 
A fundamental idea was that for both curative and preventive medi-
cine it is essential that the total personality and environment of the 
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garded as a psychophysical organisn1. The notion was expressed that 
one person or a sn1all group of persons should be regarded as the 
dispensers of this type of information. I t soon developed that what 
\vas needed \vas the decentralization of authority and a democratic 
organization of underlying and co-operating sciences. 
As in any international \varfare, the detennination of the victor is 
to make the vanquished a vassal. This tendency has been a stumbling 
block in the process of all evolution. An intimate acquaintance \vith 
the history of these projects from the beginning of this century clearly 
reveals the reasons for all the shortcon1ings on both sides. All con-
testants had alibis and as these shortcomings became aggravated in the 
fighting situation they were dangerous. In each side of this group 
there \vere a few typical n1en who had effective vision of the aims and 
objectives of this war in a possible new world of n1ental hygiene. But 
the fighting spirit \Vas carried into the conference so that within the 
limits of gentlemanly association, spades were called spades and 
courage with words took the place of courage with professional con-
tests in the fields of practice. \Voodworth summed up the situation in 
these words: 
The offensive behavior of which psychologists are guilty consists of a 
crowding in upon the field of the psychiatrist, in aping the medical pro-
fession, and treading on the sensitive medical toes. The offense of the 
psychiatrist consists in staking out, on paper, an exclusive claim to a large 
unoccupied domain, and insisting that the psychologist shall only work 
there in subordination to htmself. 
The seriousness of the situation was revealed by the first issue 
raised: namely, the definition of terms, such as psychiatry, clinical 
psychology, diagnosis, treatment, fee, chief and assistant, mental 
disease, personality, neurosis, clinic, and measurement. Another issue 
was the attempt to define the ne\vly discovered territory. The prob-
len1 of the right to practice brought out fundamental facts which have 
greatly helped in stabilizing the ship since that day. To whom should 
the case come first - the psychologist who is likely to be the first 
one to see it, or the physician? If various agencies co-operate in the 
attempt to diagnose the situation, "vhose business is it to make the 
synthesis? Should the directors of institutions for mental cases be 
required to have medical licenses? I s either side competent to deal 
effectively \Vi th the demands of social and educational situations? 
On the problem of education for psychiatry, the medical group did 
not budge significantly from its original stand; namely, that it was a 
\ 
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unit in the field of n1edicine, and to enter th1s field which is merely 
one of specialization, one must begin at the bottom. It gave no recog-
nition to the need of training in technical psychology or psychobiology 
as \Ve know it today. 
The conference \vas a battle of the experts in polite form. One 
must read the word-for-word stenographic report to realize the great 
significance and vita1ity of these discucssions. Efforts were made to 
pass resolutions, but these made no headway except on the resolution 
to thank the chairman for a masterly conduct of his office and to ex-
press appreciation for the privilege of sharing in the conference as 
representatives of the leading national organizations. But each par-
ticipant gave assurance that he \vould carry the message home to his 
constituency. 
Certain general features, however, became clear. First, there is an 
overlapping area which cannot be sharply defined either in theory or 
in practice. The nature of this area is subject to constant change in 
the rapid social, educational, and medical evolution centering around 
problems of mental hygiene. To understand the abnormal personality, 
one must have a con1parable understanding of the normal. This was 
a long stride in the movement to launch psychobiology and becan1e a 
serious challenge to both sides. 
Second, there came a determined effort to use every means available 
for improvement in the qualifications for practice on each side. 
Third, to deal con1petently with the situation, the provision was 
made that persons should be trained both as psychologists and as 
psychiatrists, the ideal being a combination of the two. Inquiry re-
vealed that at that time there were only half a dozen men \vho were 
so trained and tvvo of these have not been heard of since ! 
Ultimately, primary responsibility for this area should rest \vith 
physicians competent to deal with the situation as a whole from the 
administrative point of view. The now current and effective school 
clinics and social centers in the large cities had not yet made their 
appearance, but it was suggested that coming organizations \vi thin 
this field be made up of a staff representing medicine, psychology, and 
social service. 
In the n1idst of this n1elee, I had the pleasure of reporting actual 
acco1nplishn1ent in the \vay of a con1prehensive and constructive policy 
then actually operating in Iowa. I was able to say that we had reached 
a full and frank recognition of the existence of a borderland bet\veen 
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and co-operative program of research and service; that this is centered 
in the ne\v experimental Psychopathic Hospital with sixty beds and 
an out-patient service; that the psychological clinic has been trans-
ferred to the hospital and n1ade a part of the out-patient service; that 
all this work is under the general direction of the head of the Psycho-
pathic Hospital; that large responsibilities are placed upon the depart-
ment of psychology for research and the extension of services outside 
of the clinic; that the function of the psychologist in the hospital 
proper is to have charge of psychometrics and introduce psychological 
technique in the conduct of research ; that a specialized branch of the 
psychological laboratory is being built in the hospital but access to 
the central psychological laboratory is continued; that the various 
services in the medical college are available for mental patients; that 
graduate students majoring in clinical psychology are allowed gen-
erous admission to courses and the clinical facilities of the hospital; 
that it is a policy of this organization to train specialists for this 
field by the utilization of essential courses in the medical college and 
in the pure and applied aspects of psychology, and through facilities 
for internships and research services in the hospital and in the field; 
that it is our policy to utilize techniques in social service and training 
for this; that it is our policy to develop services in social centers and 
in the state educational and other institutions. 
All of this forecasts the development of a comprehensive mental 
hygiene program in the state. It was at once recognized that this 
Iowa program was without precedent in any other institution and that 
it was indicative of a happy beginning of a solution of the conflict be-
tween psychiatry and psychology. 
Looking back upon the development throughout the country and 
in Iowa in particular since the time of this conference, I feel that the 
work of this conference was the pioneer work at this frontier \vhich 
opened the way to progress and expansion in mental hygiene. As 
intimated, the Iowa solution had been mapped out and tentatively or-
ganized before the meeting of this conference, but the lessons learned 
there have been constantly rehearsed since that time and progressively 
put into practice. 
The symposium on mental health under the auspices of the Amer-
ican Association for the Advancement of Science published in 1939 32 
gives a most comprehensive picture of the situation today. It reveals 
32 Publication of the American Association for the Advancement of Science. No. 9. 
[Edtted] by Forest Ray Moulton and Paul 0. Komora. L ancaster, Pa. : The Sctence Press, 
1939. 
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an extraordinary growth but this volume still reveals controversy and 
shortcomings as in the conference of 1921 though much chastened. 
SPEECH PATHOLOGY 
A particular incident gave a significant turn to events at the begin-
ning of co-operatton bet\veen psychiatry and psychology. The case of 
a child who had serious reading and speech disability came to the 
attention of Dr. Orton, and he tried \vhat see1ned to be a fundamental 
theory for the interpretation and treatment of such cases. At that 
time problerns of readtng disability and speech pathology were in 
primitive stages. Dr. Orton thought it might be wise to secure as a 
psychologtst a person \Vho \vas \Veil trained for the development of 
that unexplored field. A careful survey of the country sho\ved no 
such person available. We therefore decided that psychiatry and 
psychology should undertake the training of a specialist for this field 
and accordingly selected the most promising senior, encouraging him 
to go into training for this position. 
We selected Lee Edward Travis and planned a very comprehen-
sive course of training in psychiatry and psychology for him, the main 
objective being preparation for specialization in this field. Travis had 
majored and found himself as an outstanding student in experin1ental 
psychology. Under the joint direction of the two departments he im-
mediately began a series of experiments on the theory of stuttering 
and quahfied in the customary historical and theoretical background 
required for the doctorate in psychology. His doctoral dissertation 
turned out to be a significant and basic contribution to this subject. 
During this period he becatne thoroughly acquainted with hospital 
routine, having enjoyed the privilege of sitting in at staff n1eetings 
and experimenting on selected patients. He was then awarded a N a-
tiona} Research Council fellowship and assigned to the continuation 
of his researches in the local situation, where he no\v had a good 
start with the best facilities, and certain privileges for traveling abroad 
and acquainting hin1self with new movements in this field. This fel-
lowship was renewed twice so that at the end of six years he had 
pursued a specific objective under the n1ost favorable circumstances 
and had revealed his ability in the conduct of r esearch within this 
field. 
The local, as well as the out-of-state, appreciation of his \vork is 
testified to by the fact that at the completion of his third year of the 




CLINICAL PSYCHOLOGY AND PSYCHIATRY 135 
of Michigan in the field for \vhich he was trained with a salary of 
$7,000, \vhich \vas at that tin1e extraordinary for a man without any 
teaching experience. This V\'as unusual for both Iowa and Michigan, 
but since \ve felt we could not afford to let him go in view of the 
service and equipment which had already been built up, I owa had 
to meet this salary. This action has been amply justified by the re-
sulting developments, and I think the case should go do\vn in history 
as an example of a "tailor-tnade" research professor. 
Even during the period of his training, a rather ren1arkable group 
of research students gathered around him and engaged in research in 
the general field of speech disabilities. Iowa becan1e the Inecca for 
students in this field. A few years ago a survey \vas tnade in which 
speech clinics established n1ore or less after the Iowa pattern were 
classified into two groups. There were five institutions with well-
established speech clinics of university rank, and about twenty clinics, 
most of which were headed in the satne direction. It was found that 
the heads of four of the five well-established clinics \vere Iowa trained 
men, and that about two-thirds of those operating in the less developed 
clinics had been trained at Iowa. 
Here is an example of the way in \vhich the fields of psychiatry 
and pure and applied psychology of speech were enriched through co-
operation. The literature which has sprung fron1 the researches thus 
initiated is extenstve and fruitful for theory and practice in speech 
pathology. From the beginning, etnphasis has been upon fundan1ental 
research, thus carrying investigations into a variety of new fields of 
approach. 
Throughout the country up to this tin1e, stuttering had been 
treated mainly by men not recognized by the medical profession, and 
it had been sponsored by quacks and not by psychiatrists. There 
\vere scores of methods of treatn1ent in vogue, each advertised as a 
nostrum. Dr. Orton had placed great emphasis upon the effect of 
transferring patients frotn a natural left-handedness to a practical 
right-handedness as a causal factor. Around this theory Travis or-
ganized a variety of experimental approaches, both theoretical and 
therapeutical as well as statistical, extending in two directions : elec-
trophysiological studies into the laws of bilateral valence or inbalance, 
and the possibility of retraining stuttering patients by transferring then1 
back to left-handedness. Out of these studies grew a number of new 
concepts; and while the experin1ental vvork was first centered largely 
in the effect of handedness, the clinic has atten1pted throughout to 
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criticize and validate all current theories, gradually building up a 
policy of treatment \vhich will take into account many other varieties 
of causal relations and principles of treatment. 1fuch of the work in 
the clinic has come out of intensive studies of case histories. It was 
soon recognized that speech disorders are but the overt manifestation 
of the presence of organic disorders or general personality maladjust-
nlents through heredity, envtrontnent and faulty education, which are 
largely of an en1otional nature. As in all therapeutical work, each 
speech case presented a problem of its own, psychological, psychiatri-
cal, social, or educational. 
Stuttering graduate students \vere thrown into research projects 
for an experimental study of their own symptoms and progress under 
treatn1ent. As a result, speech pathology developed in two fairly dis-
tinct hncs of approach: natnely, basic neurophysiology, and general 
theory and refinetnent of clinical routine in the handling of patients. 
In the latter, Dr. \\1 en dell Johnson, who came to the clinic as a stut-
terer, has developed valuable leadership as the cases \vhich cotne for 
treatment have gradually come under his direction \vith gratifying 
results.* 11any similar cases have follo\ved \vhere a severe stutterer 
has made practical recovery and gone out as a specialist. By sending 
out clinically trained inceptive specialists in speech, especially into 
social centers and public school clinics, the services of this Io\va 
clinic have been vastly extended. 
Patients have come frotn all parts of the country, but it has been 
the policy of the clinic to admit only those who are n1ost valuable for 
clinical experitnentation in progress. In view of the pressure for treat-
ment, \Ve suggested to the president that if he \vould provide a build-
ing \vhich would accon1modate about 200 speech patients con1ing 
n1ainly for professional treattnent but at the same time engaging in 
collegiate or n1ore elen1entary studies through our educational clinics, 
we could guarantee a full house, a large part of which would be a 
paying constituency. It is hoped that such a venture may be under-
taken in the future strictly under university supervision; but to the 
present time the University has not seen its \\·ay clear to expand into 
this professional aspect of diagnosis and treatment. 
In 1930 the research laboratory for speech tnoved into its present 
* I am placing on file for persons especially interested in thts feature, a memorandum 
prepared for this purpose by J ohnson at my r equest, showmg how from the original attack 
in terms of a specific theory there has developed a research program with the necessary 
clinical factltttes bcanng not only upon speech dtsorders but centenng more particularly m 
the problem of personality dtsorders, and how, out of the techniques used in the study of 
speech, I owa has acquired notable leadershtp. 
• 
' 
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quarters in East Hall, where extensive space was allotted for a branch 
of the general psychological clinic with special en1phasis upon speech 
disorders. This speech division was under the joint control of the 
departments of speech, child welfare, and psychology. Since the 
psychological research work done in the Psychopathic Hospital had 
concentrated largely on speech cases, Dr. vVoods felt the experin1ental 
equipment built under the direction of Travis should be set up in the 
ne\v joint laboratory in East Hall. When this was done the facilities 
for work in electrophysiology- much of which \vas of a fundan1ental 
nature pertaining to speech- were greatly increased. The \vork in 
the clinic has expanded rapidly as a receiving center for routing pa-
tients to various hospital services and particularly for examination in 
the out-patient service \vherever the need is indicated. Since general 
medical and psychiatric analysis and treatment have been provided for, 
the \vork in this branch is devoted primarily to re-education ; and, 
with a well-established interest in speech correction, the bulk of the 
work centers around speech cases because of the extensive research 
and progress in that field. 
It is interesting to note that in all these fields the thing which first 
attracted attention was the discovery of son1ething wrong \vhich n1ight 
be set right, and work upon this soon led to a much more positive 
program of laying foundations for general research, as in phonetics, 
reading and personnel work. In vie\v of this, it is not cbscouraging 
to find that although the original Orton theory is not given the 
prominence it had in the initial stages, the experimental \vork cen-
tering around it has served to clarify its itnpltcattons and bearings in 
a way which will prove very helpful to clinical theory and practice. 
The significance of concentration upon research rather than upon 
treatment and the utilization of well-established psychological tech-
niques in clinical psychology on the inittative of the psychologists is 
very \vell documented at Io\va. If the same atnount of money and 
energy had been devoted to the mere treatment of speech cases from 
the beginning, it is conceivable that the results n1ight have been very 
barren. 
The workers in this field have developed a broad and substantial 
insight into the bearings of speech disorders and have acquired skill 
in setting up research programs for the cultivation of beautiful and 
effective speech and the unification of researches in phonetics, acoust-
ics, speech, physiology, child development and psychology proper. 
The story of the development of speech pathology in the University of 
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Io\va and the resulting expansion into various specific fields of inten-
sive study in electrophysiology, acoustics, reading and personality ad-
justment, together with the numerous contributions vvhich have come 
to pure psychology fron1 these studies, are of such magnitude they de-
serve an extended account in the history of unfolding psychology 
and psychiatry in this country. 
PSYCHOPATHIC HOSPITAL 
As indicated in the preceding section, the development of the Psy-
chopathic Hospital under the leadership of Dr. Orton \vas perhaps 
the most significant tnovetnent to\vard co-operation behveen psychi-
atry and psychology in any Atnerican state university at that time. 
For this reason, a brief outline of the plans of operation of the hospital 
may be apposite here. 
The hospital was established by an independent charter frotn the 
state, primarily for the purpose of serving as a clearing-house for 
incipient n1ental cases. Thts guaranteed a constant turnover of pa-
tients \vho passed through it for diagnosis and temporary treatment 
thus insuring a sufficient nwnber and full variety of clinical cases as 
a working unit for staff and students under the most favorable condi-
tions for study and den1onstration. ¥/here permanent deterioration 
or necessity of care \vas indtcated, transfer to one of the state institu-
tions was made pron1ptly; and thus facilities for more temporary 
cases were n1ade available for imtnediate ren1edial treatment and 
general consultation. This encouraged patients to come for consulta-
tion or treatn1ent earlier than they would ordinarily have come under 
regular state hospital organizations. It facilitated the development of 
preventive n1easures, as consultation for patients who were not of the 
type to be hospitalized became a prominent feature, especially in the 
out-patient division. 
The hospital thus becan1e a central research station in the state for 
the investigation of techniques in clinical therapy, neuropathology, 
physiology, psychology, and n1ental hygiene in general. Members of 
the staff vvere selected with reference to their qualifications for leader-
ship in experin1ental work, not only for in1n1ediate practical purposes 
but more especially for a long-time program in the developtnent of 
theory of n1ental disorders. In this it had working arrangetnents with 
the various departtnents of medical services in the general hospital 
and opened the way for large-scale co-operation with the various 
scientific departtnents in the University, together 'vith the departments 
• 
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\vhich represented social, hygienic, and educational services. This 
utilization of university facilities was regarded as the principal reason 
for locating the hospital at the State University and making it an 
integral part thereof. 
In this way it became an effective training institution. It first met 
a long-felt want for a segment in the undergraduate curriculum of 
medical students, giving all future physicians general orientation in 
the field of mental pathology and thus integrated this aspect of medi-
cine with various branches of theory and practice in the medical school, 
devoted more particularly to physical theory and therapy. It provided 
facilities for extensive internship for graduate work in psycho-
pathology, leading to education of specialists in the various branches 
of psychiatry. It entered upon a co-operative program for training 
clinical psychologists through instruction and research under the 
leadership of psychologists and psychiatrists with the full facilities of 
the hospital. It undertook the training of techntcians in social service 
and medical re-education. 
It inaugurated a mental hygiene progratn. In this it became the 
central institution for the state with responsibility for preventing the 
development of mental disorders by education and the establishment 
of various centers of medical, social, and educational services with 
special emphasis upon co-operative researches centering around this 
field of preventive medicine. It assumed responsibility for co-operation 
with the established state hospitals and other state institutions in the 
development of staffs and the introduction of progressive methods of 
treatment. 
It became a clinical personnel unit for the University as a \vhole, 
thus assun1ing responsibility for the model operation of a psychiatric 
unit in a medical examination of all entering students and a service 
station for general consultation and treatment of all mental disorders 
in the student body. 
It assumed administrative responsibilities for the psychological 
clinic in co-operation with the department of psychology and other 
agencies in the University dealing with the development of tnental 
health and adjustment of children. The psychological clinic was 
housed in the out-patient ward. 
It tnade the operations centering in the hospital a con1panion-piece 
to the Child vVelfare Station in that it recognized the division of labor 
for researches on mental disorders, as distinguished fron1 researches 
on the normal child, in an effective program of co-operation. 
P I 0 N E E R I N G I N P S Y C I-I 0 L 0 G Y 
THE PSYCHOLOGICAL CLINIC 
Purposes 
The psychological clinic has had a rich and varied but son1ewhat 
atnorphous series of shifts in scope, organization and gro\vth. But 
frotn the first, certain purposes have been clearly recognized and 
n1aintained. The first problen1 \Ve took up \Vas that of analyzing fee-
ble-tnindedness, considering \vhat could be done to improve conditions 
for the mentally defective in Iowa. It \vas the first time scientific 
thought was directed to that serious problem in the state. After that, 
scores of projects vvere taken up in order to keep apace with, or in 
front of, the procession of ne\v developtnents \vhich have since then 
been grouped together representing clinical psychology. 
Our central interest has, ho\vever, lain in the conduct of specific 
researches in new fields recognized in the clinic. Thus our primary 
interest has not been in immediate treatment or services but rather in 
perfection of techniques, approaching the subject from the t\vo points 
of vie\v of laboratory technology and procedures in medical clintcs. 
This had led to the training of technicians and specialists in clinical 
psychology. \Ve have been fully aware that from the point of vte\V of 
returns for university services, training and sending out a cotnpetent 
clinical psychologist for a lifetime career in the subject is a far greater 
service than is the contribution coming from, or equivalent to, a doc-
toral dissertation or the treatment of a fe\v patients \Vho are subjects 
in the clinic. 
Naturally in opening a nevv field, the goal has been to discover and 
validate practical solutions of the difficulties through clinical re-
education and adjustment. Here the services \vhich had their origin 
in the clinic have come to fruitage in gradually standardized educa-
tional and social services. 
Recognizing the importance of discovering mental difficulties atnong 
the young, emphasis has been upon developtnent of preventive n1eas-
ures at the expense of time for remedial treatment of established 
deficiencies. It \vas this principle that led to our breaking ground for 
the Child \\' elfare Station. 
General Principles 
In operating the clinic as a practical center of origins in clinical 
psychology, certain principles of administration and organization have 
given tone and character to the Iovva moven1ent, among vvhich the 
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nificance in the office of the head of the department. First is the 
policy of allocating and integrating activities outside the departn1ent 
of psychology or the central clinic proper throughout various offices, 
departments, schools and colleges; such as, the office of the dean of 
n1en, the deparh11ent of otology, the school of fine arts, and the col-
lege of education. This has tended to tnask and outshado,v, and often 
ignore, the central clinic; but the fact is that 1t has led to operations 
of a vastly larger scale than could have been 111aintained in the clinic 
proper. It has been like taking shrubs and trees fron1 the university 
nursery, placing them effectively in the university landscape for 
flo\vering and fruitage. 
Next to this first principle is \vhat J an1es called the "bras5 instru-
ment" attitude. ...A. great deal of clinical \vork undertaken in educa-
tional institutions has been close to the border of charlatanry. To 
combat this, the influence of the clinic in launching new services has 
always favored the introduction of rigorous laboratory techntques 
\Vhere instrumental measuren1ents cannot be used, adherence to 
strictly scientific principles, even of a secondary order, has ahvays 
been insisted upon. In this respect, influence from the central source 
has often been repressive, especially in discouraging efforts to count 
the uncountable. 
Primary emphasis on cases has ahvays been directed to\vard disabil-
ities. It has been a constant struggle to avoid diversions from the 
immediate clinical objective of spreading into the vastly larger field 
of normal capacities and abilities. Thus in the clinical fields of music, 
speech and art, the first clinical objective has been to discover im-
pediments or disabilities if they exist; and in the interest of specializa-
tion for research, to disassociate this procedure fron1 the n1uch larger 
job of analyzing the functioning of normal features as art principles. 
Another principle \vhich has done tnuch to vitalize clinical move-
ments in the University is the policy of not launching a new effort 
until it can be personalized. Sotne person must be found who is 
capable of taking initiative and assuming responsibility for the devel-
opment of his particular area of clinical operations. On this principle, 
new n1ovements have frequently been started by givtng such respon-
sibility to an advanced, preferably a post-doctorate, student who has 
thus laid foundations for a local service and entrance upon a special-
ized personal career. Our most notable example of this is the develop-
tnent of the reading clinic, which has come almost entirely through a 
number of advanced students in research within this field. 
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Stages of Development 
The essence and perrnanent backbone of \vhat \ve tnay call the 
psychological clinic lies in our adherence to the above purposes and 
pnnciples of organization. The organization has gone through three 
distinctive stages. The first stage covers the first t\venty years, in 
which progress was litnited by absence of adequate personnel and 
resources of the University. The second stage begins \vith affiliation 
\vith the Psychopathic Hospital. This co-operation \vith psychiatry 
introduced a fundan1ental1y ne\v era in clinical psychology under the 
auspices of psychiatrists, \vith access to clinical facilities of the hospital. 
The thtrd stage covers the gradual expansion into clinical develop-
n1ents centered in East Hall, through the operation of the joint speech-
and-psychology clinic, concentration upon fundamental research, and 
developn1ent of a vanety of researches which served as a sort of 
clearing-house for the out-patient service in the hospital and for 
various educational and soctal services. 
PSYCHOMETRICS 
In the original program of the hospital, t\VO functions \vere assigned 
to the chief psychologist on the staff; first, injecting techniques of 
experin1ental psychology into research in training psychiatrists and 
psychologists; and second, rendering routine service to supervise what 
was then recognized as psychometrics in setting up case histories in 
the hospital. On the latter, the practice \vent through a significant 
change as we started with the policy of employing advanced students 
of clinical psychology as apprentices to do the psychometric work. It 
\vas soon found that the students put into this service \vere prin1arily 
interested in psychological research and \vere inclined to become im-
patient with the assignment to the then well-established routine 
Binet technique in the hospital. The psychological service therefore 
definitely split into two directions: first, the conduct of research on 
hospital patients, both admitted adults and cases handled through the 
out-patient service, especially for children; and second, the conduct of 
the psychometric service. 
To facilitate this, the original policy of employing a student of 
psychology, as a research assistant prin1arily interested in research, to 
do psychometric work was abandoned, and the hospital established the 
practice of selecting its O\vn psychometrists \vith the prospect of more 
or less permanent tenure. \:\Thile the psychometrist has a seat at staff 
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therefore transferred fron1 the budget of the graduate college to that 
of the hospital. 
This change proved beneficial because it led to a wise distinction 
and selection of personnel for the two types of service. The interests 
of the department of psychology thereafter turned exclusively in the 
direction of the developn1ent of clinical researches and gave the psy-
chologist a really functional seat and responsibility in the daily staff 
meetings of the hospital so that he, like the psychiatrist, accepted the 
ready-made psychometric report on each patient and joined \vith the 
psychiatrist in the interpretation of the case history and the evaluation 
of modes of treatment. 
It was recognized that his service lay largely in the conduct of the 
psychological clinic, dealtng \\rith the recetving and, in co-operation 
":ith psychiatrists, \vith the routing and treatment of children. 
The recognition of this place for the psychologist was a compara-
tively ne\v idea in hospitals at that time, but it proved a distinctly 
for\vard step by opening the hospital constituency of patients to the 
psychologist and making it possible for the psychiatrist to refer the 
investigation of more or less purely scientific issues in research to him. 
The facilities for training psychon1etrists in the University have 
become widely diversified and elaborate, especially through develop-
ments in the Child \Velfare Station. It is recognized that there are 
no\v a wide range of techniques which tnust be mastered, that familiar-
ity with measurement of the normal child is essential, and that a cer-
tain amount of psychiatric and social experience is demanded. 
In setting up an extension of the clinic in East Hall, this became 
virtually a receiving unit in which the intake \vas analyzed by psychol-
ogists and assigned for remedial treatment through re-education in the 
clinic or referred to the various services in the hospitals. Therefore, 
\vhen a child was sent from there to the psychiatric clinic, he had been 
selected as probably in need of distinctly psychiatric treatment. 
THE READING CLINIC 
A reading clinic has been gradually developed in the departtnent of 
psychology and has had three objectives: first, conduct of research in 
reading disabilities as a technical unit in the personnel service for 
freshmen; second, conduct of the clinic furnishing remedial training 
in reading; and third, co-operation \vith activities in the college of 
education for clinical treatment of children with marked reading 
disabilities. 
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In co-operation v..·ith the college of education, the office of admis-
sions, and the offices of the dean of men and the dean of women, a 
distinctive unit in the personnel service for the discovery and analysis 
of reading disabilities has been established. Every entering freshman 
is required to pass an examination in reading for the purpose of iden-
tifying students suffering frotn this disability in such a way as to 
materially handicap academic work. \ \ " e no\v kno\v that a considerable 
portion of the students are blocked in their studies by some form of 
reading dtsabihty. K ot infrequently one finds among college freshmen 
cases of distinctly infantile types of reading. These disabilities may 
be of various kinds, both physical and mental, and may occur in 
varying degrees of seriousness, often being no n1ore than bad habits 
in reading. The analyses are protnptly reported to the administrative 
offices concerned, \vith specific recommendations for medical attention 
or clinical re-education. 
The offices of the dean of men and the dean of women, acting upon 
these recommendations, order medtcal treatment or clinical re-educa-
tion. Where the need of the latter is indicated, the student is regis-
tered for treatment in the clinic to be conducted long enough to re-
move the impediment or prove that it is not retnovable. In a large 
percentage of the cases, the treatment IS successful and yields the 
needed relief; but where in sertous cases the student does not respond 
to treatment due to either lack of effort or to the nature of the case, 
he is advised to leave college. In these analyses, inceptive mental 
disorders are son1etin1es discovered and indtcate the need of general 
personality adjustinent or psychiatric treatment. 
Cases of marked readtng deficiency in the eletnentary schools are 
referred to the clinic for analysis and remedial treatment. The in-
struction and the practical facilities of the clinic are utilized for train-
ing teachers of elen1entary reacltng. The elementary textbooks on 
reading and the practice of teaching reading in the schools are begin-
ning to take account of the clinical point of view. This gives the 
teacher an insight into the nature of the defects from which poor 
readers suffer, and enables them to detect these defects early in life, 
\vhere treatment of both constructive and corrective natures is more 
effective. 
In the early stages, research centered around the studies of eye 
moven1ents and in the refinement of techniques of diagnosis. The 
development of the eye camera did n1uch to give a scientific turn to 
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tion of such exactness of measure111ent led to the discovery of other 
equally important factors in the ability to read. 
The main reason for continuing the clinic in the departtnent of 
psychology lies partly in the fact that the procedures originated in 
this departtnent, but more significantly in that the activities here cen-
er around research, the local services being a by-product. 
THE IOWA INSTITUTE OF l\1ENTAL HYGIENE 
In 1929, general plans for the organization of the Io\va Institute of 
11ental I-Iygiene ca1ne to a head by its forn1al organization, represent-
ing a most important stage in progressive pioneering tn psycluatry, 
psychology and education. The plan \vas unanimously adopted by the 
units involved and was approved by President Jessup. Upon the en-
couragen1ent of a foundation, we i1nmediately proceeded and n1ade 
so1ne progress in negotiating for personnel for which we had been 
assured support. 
At that time the whole situation looked rosy, but just then the de-
pression came. The foundation from which we had received encourage-
ment \vas forced to rebudget its expenditures, and \Ve had to a\vait 
the hoped-for period of return to norn1alcy. In 1934, such a return 
seemed to be in sight and the ne\v pres1dent, Gilmore, reviewing the 
docket on his desk, called for a statement of the present status of the 
project. I \vas authorized by the committee to report that the original 
plan was still appropriate and that as soon as the prospect for support 
from some foundation should reappear, we were ready to forge ahead. 
As everybody knows, normalcy has not yet returned. The project is 
therefore still on the president's docket with the supporters still hope-
ful and enthusiastic for the opportunity to proceed . 
It \vas a pioneer venture, one in \vhich Iowa \vas particularly well 
situated for leadership. That it \vas headed in the right direction is 
manifested by the fact that during the last decade many aspects of 
such a program have come into the foreground among the leading 
psychiatrists, and especially through federal and foundational en-
couragement of research in 1nental hygiene. 
At the present tin1e, 1941, these developments have all confirmed the 
wisdon1 of the proposed project. I therefore take the liberty of in-
serting the comtnittee's reply to President Gilmore in 1934, with the 
hope that \vhen the economic condition throughout the country and 
in this state can justify it, the original program 1nay be put into opera-
tion, perhaps on a larger scale. In the meantime, notable progress has 
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been n1ade in the l.:niversity along the lines indicated for the institute, 
and \Ve are today far better qualified to sponsor this program than \ve 
\vere a decade ago. 
August 20, 1934 
1fy dear President Gilmore: 
On behalf of the board of the Iowa 1fental Hygiene Institute, I beg leave 
to place before you a brief statement of the plans and purposes of the 
organization, its history, and Its immediate needs. 
The plan and purpose IS set forth briefly in the attached statement 
It is the policy of the Unrversity to integrate logical units of research in 
the interest of co-operation of colleges, departments, and other agencies and 
services, and for the purpoc;e of securing special funds for the promotion of 
research. See Trends i1~ Graduate Work 33 
The Iowa 1\.fental Hygtene Institute assumes a new significance in con-
nection with the proposal to establish a mental hospital for children. The 
place of such a hospttal was fully recognized at the time the Institute was 
organized; but our policy at that time \\as not to ask for money for build-
ings, but merely to enrich and strengthen the local forces for \vork with 
facilities now available. Should it be posstble to secure an appropriation 
for the mental hospital for children, that \\auld give a specific allocation 
for the Institute and \vould realize one of its fundamental purposes. 
As to the status of the organization, I may say that the attached state-
ment 1s the result of the conferences of vanous interests in the University. 
This was recomn1ended by the committee and approved by the president. 
It was not taken to the Board of Education for two reasons: first, it was 
felt that the character of the organization might be determined to a con-
siderable extent by the sponsorship of some foundations; and, second, \\·hen 
time had been allowed for conferences with foundations, the sudden coming 
of the depression made it advisable to keep the plan in abeyance for the 
period of the depression. It was therefore not submitted to the Board of 
Education for authorization, although It was discussed informally \vith the 
board by the prestdent. 
Largely through the influence of Dean Houghton, 1vfr. Embree, repre-
senting the ] ulius Rosenwald Fund, became interested and came here for 
t\vo conferences. The budget as finally adopted is essentially one that he 
suggested. He authorized us to make inquiries to discover available men 
and report back to him, the understanding being that on the basis of our 
discovery and recommendation of the right persons, he would welcome a 
request to the foundation and \vould formulate action of his board on the 
basis of ments in the case. \Vith this understanding, your chairman, in 
co-operation with other metnbers of the committee, made rather extensive 
inquiries; but as soon as the depression came on, 1fr. Embree \\'Ithdrew his 
encouragement for the time being. 
It would seem that the present is, perhaps, a psychological moment to re-
open negotiations, since our discussion and thoughts through the past four 
33 Seashore, Carl E.: Umv. of Iowa Stud., Atms and Progress of Research, No. 33, 
1931. [Ed1tor : John W1lham Ashton] Pp. 176. 
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years confirm the conviction that it is wise and timely, and particularly 
since at the present time steps are being taken to secure a mental hosp1tal 
for children, which should be the home of the Institute. The ex1stence of 
the institute should furnish a most potent argument in presenting the plans 
for the mental hospital for children before the legislature. 
The growing interest in preventive medicine and the rapid spread of 
agencies for the promotion of mental hygiene in particular creates a most 
urgent need for the establishment of this organization. 
Therefore, with this brief orientation, I respectfully submit the plan to 
you in order that you may investigate tts merits thoroughly and take such 
steps as may be feasible toward its reahzatlon. 
\' ery truly yours, 
CARL E. SEASHORE, Dean 
The Iowa Mental Hygiene Institute 
(A Program of Preventive Medicine) 
Purpose 
The purpose of this institute is to conduct scientific investigations 
on the nature of certain types of mental dtsorders and on method'3 of 
remedial and preventive measures applicable to these, to treat selected 
cases in the University Hospital and clinics, and to initiate preventive 
measures for mental disorders in the state. 
Organization 
The institute shall be organized \vithin the graduate college some-
what on the order of the present Iowa Child Welfare Research Station. 
Although it will have an independent budget, it will function as an 
integral part of the University and will presuppose intercollegiate and 
interdepartmental co-operation on the campus wherever feasible as to 
personnel, equipment and services. Since the Psychopathic Hospital 
represents the medical interests in mental hygiene, both in the U nl-
versity and in the state, the director of that hospital should under 
ordinary circumstances serve as director ex officio. The details of or-
ganization are to be worked out progressively. 
Board of Directors and Council 
The deans of the graduate college, the medical college and the col-
lege of education, together with the directors of the Psychopathic 
Hospital, the Psychological Clinic and the Child Welfare Research 
Station, shall constitute a board of directors ex officiis. It shall be 
the function of this board to deal primarily with matters of appoint-
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ments and general policy. The director, together \vith the three deans, 
shall constitute an executive cotnmi ttee. 
The directors shall have a council con1posed of the chiefs of divi-
sions no\v established or to be established frotn time to time. The 
function of this council shall be to serve in an advtsory capacity in 
all matters pertaintng to routine tnatters of operation of the institute 
not delegated to the board of directors. 
Divisions and Scope 
The institute shall comprise a number of subdivisions ranging from 
the Psychopathic Hospital ai. the tnedical end to the Iowa Child \"'Vel-
fare Re~earch Station dealing \Yith norn1al health, the purpose being 
to co-ordinate activities falling \vithin the purpose of the station into 
a functional whole by recognizing all grades of mental disorder, in-
adequacy, pedagogical and social inaptitude, maladjustn1ent or delin-
quency, and selecting fron1 these for investigation and service from 
time to titne those for which the institute may be able to provide ade-
quate facilities. At the present time the psychological clinic and the 
training school are recognized as such additional units. 
The Psychopathic I-I ospital. The Psychopathic Hospital in its pres-
ent organization and equipment is admirably adapted as a center 
around which the institute may be built. Continuing its function as 
diagnostic center, clinic and research laboratory for the state, both in 
its ward and its out-patient services, this H ospital may enlarge and 
extend its activities into a special consultation service of professional 
character for cases not adapted for Psychopathic Hospital \vard or 
out-patient services but coming n1ore appropriately under the head of 
health guidance service. It is thought that through this type of exten-
sion into cases not recognized as clearly pathological, preventive meas-
ures may be enlarged and n1ade more effective by treating of impend-
ing ailments in inceptive stages. Through this a ne\v expanse and 
effectiveness may be given to preventive n1easures. This service will 
blend gradually into all the other services, the main emphasis here 
being made, however, upon the service to adult and adolescent cases 
rather than to children. 
Tlz e Psychological Clinic. The tenn "Psychological Clinic'' is inept, 
but designates adequately the scope of a suitable unit within the in-
stitute. It is distinguished from the Psychopathic Hospit~l in part in 
that it deals with the type of problems which the psychologist ordi-
narily encounters, particularly in social and educational services. It 
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is also distinguished from the 1-Iospital, and particularly fro1n the 
special consultation service of the Hospital referred to in the preced-
ing paragraph, in that its field is lin1ited to children. In general it 
comprehends the children's problems which lie between the psycho-
pathic problems \vhich shall be treated in the Hospital and the prob-
lems of a strictly normal child, which are studied in the Child W el-
fare Station. 
As organized at the present time the clinic is subordinate to the 
Psychopathic Hospital and represents a fairly defined division of labor. 
It enjoys the medical service of the University Hospital and the 
training facilities of the college of education. It \vill serve as a re-
ceiving unit for the sifting of cases to be referred to the various ser-
vices of the Psychopathic Hospital. Within this field the follovving 
projects are already in the inceptive stages and are recognized as 
suitable units : 
I. Speech Disabilities. The primary object of this unit is to in-
vestigate the nature and the methods of treatment of all cases of 
speech disorders for which it may have facilities. The activities of 
the unit will in the early stages be directed primarily to the treatn1ent 
of minor disorders of speech, most of \vhich are retnediable under 
pron1pt and suitable treatment. Among these the follo\ving sub-units 
can be put into operation immediately: 
( 1) The analysis and correction of speech disabilities among freshman 
students. The department of speech makes the analysis of all speech in-
adequacies at the beginning of the freshman year and a definite service is 
organized for class, individual and tutonal treatment. 
(2) Speech disabilities of school children in the primary, elementary and 
secondary grades. While this service is not yet organized, it may be 
organized at an early date on the pattern of the college freshman sub-unit. 
(3) Speech correction with post-operative cases in the vanous services 
of the University riospital. For the present one speech technician may be 
employed to advantage in assignment to these services under the immediate 
direction of the head of speech pathology. 
( 4) Preventive and ameliorative service for stutterers. The Child Wel-
fare Research Station has appointed a full-time research assistant to or-
ganize ascertainable facts in regard to the inceptive stages of stuttering in 
children and commendable compensatory action on the part of confirmed 
stutterers. Informative service to parents on matters of this sort may 
have extraordinary deterrent influence. 
II. Reading Disabilities. In general this unit should parallel the 
various sub-units of the speech disorders. For some years studies have 
been made and corrective procedures have been conducted experi-
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mentally to remove reading disabilities among college freshmen. It is 
a well-known fact that readtng disabilities of remediable types are 
often a cause of failure 1n college. Indeed, infantile types of reading 
are often discovered among freshmen. Except where it is due to 
general low intelligence, these cases are ordinarily remediable and 
often change the student's entire outlook upon life. This project for 
college freshmen is provided for during the coming year on a small 
experitnental scale following up previous findings. 
With adequate personnel, parallel sections should be carried for 
primary, elementary and secondary grades, \vith special attention to 
the early formation of reading habits through instruction in school. 
For this \vork \ve have excellent co-operation \Vith the department of 
elementary schools under the direction of Professor Ernest Horn, and 
especially in the work of the Child Welfare Research Station. 
III. Re-education in Cases of Inadequacy Due to Faults in Devel-
op1nent or P1~evzous Trazning. This unit should be a sort of carry-all 
ready to undertake investigation and treattnent in a great variety of 
cases of n1aladjustn1ent not included in the foregoing and the follow-
ing specified types. Re-education blends by imperceptible steps from 
the clinical situations into the improved and specialized methods for 
the eradicating of inadequacies in regular subjects in the schools, 
where many of these difficulties may be obviated by early recognition 
and adjustment. 
IV. Th e Treaf1n ent of Juvenile 1\1isbehavior. This unit is a specific 
clinic, logically belonging to III above, but organized separately be-
cause of the particular technique required in dealing \vith these cases. 
In the past a few of the most grave cases have come to the attention of 
the out-patient service in the hospital, but the service can be rendered 
on a very much larger scale, and the range of problems for investiga-
tion n1ay be greatly enlarged, by provisions for a clearing-house under 
the psychological clinic to which children tnay be brought for assort-
ment, advice and treatment. The psychopathic cases \vill, of course, 
be referred to the Hospital as soon as discovered by the psychiatrist 
in this service, but the large mass of cases are of a tninor habitual 
behavior type which can best be treated by re-education process in a 
norn1al environment. For these a special hospital and training school 
will becon1e necessary. 
Training 
The director of the institute \vill be responsible for organizing train-
ing in mental hygiene at various levels. This should include ( 1) an 
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improved position of psychiatry in the n1edical course; (2) courses for 
training of physicians in psychiatry; ( 3) courses in clinical psychology 
in which the major for the doctorate may be taken in psychiatry; 
( 4) courses for teachers in the college of education in which the sub-
ject of n1ental health is treated as a cultural and informational subject 
essential in the training of teachers; ( 5) training of re-education ex-
perts who may qualify for special services; (6) psychometrists; (7) 
specialists in speech correction; (8) teachers in ungraded rooms. 
Support and Expenditure 
A general statement as to the scope and purpose of the institute and 
of methods to be used in treatment and in research work will be pre-
pared as the basis of an appeal for funds. At the outset the atnount of 
funds called for should be limited to that which it ts foreseen can be 
consumed in research and therapy accordtng to well proved n1ethods. 
Proceeding under safe and assured technique should be fostered and 
strengthened. 
If an adequate appropriation should become available, our policy 
should be to spend the money as largely as possible on personnel : 
full research professorships, and advanced research associates and 
assistantships. 
There should be in Ps'ychiatry one full-time professor, largely of the 
same point of view and training as the director and capable of dividing 
the work with the director in the conduct of research on the enlarged 
program. 
There should be a full-titne professor in Clinical Psychology, asso-
ciate director of the psychological clinic, allowing Professor Travis to 
devote his time especially to the field of speech pathology. 
There should be a professorshtp in Re-education to be placed in 
charge of the various re-education activities not specifically provided 
for by other appointments. 
These three would be major appointtnents and should be filled only 
\vhen highly qualified men becon1e avatlable for these respective posi-
tions, the theory being that the success or failure of the research pro-
gran1 depends very largely on those who are at the head of divisions. 
In the san1e program it is contemplated that one or t\vo research 
professorships should be added in child ¥-~elfare, where there is a 
most urgent need at the present tin1e; but this will be taken care of 
by special budget for that station. 
In providing for research assistants and associates, it would be better 
, 
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to have a comparatively smaller number that \vould attract men of 
first-class training than to take on large nun1bers of untrained stu-
dents. At the satne time, the latter class must be provided for on a 
modest scale. 
The Present Status 
It is e-vident that upon actual inventory we find very considerable 
units within the scope of the institute no\v in operation. There are 
first of all the Hospital and the \Velfare Station \vell financed and 
wisely operated. Within the field of the psychological clinic a con-
siderable number of unassorted cases are cared for in the present 
clinic. The research in speech pathology has made unusually good 
progress in approaching fundamental problems with some promise of 
solution. In the university model schools we have the beginnings of 
the application of tnental hygiene principles in teaching and learning. 
From the point of vie\v of staff, \ve have an investment \vhich 
furnishes a very substantial starting point for the unified institute 
staff. vVith the limited resources for r esearch available at the present 
time a careful survey should be made of the n1ost immediate needs 
for which we could find suitable personnel if temporary funds for 
research and service of this type should be available. 
Housing 
The Psychopathic Hospital \vill continue to be used as at present. 
East Hall could shelter the beginning \Vork in speech training, and 
after the clinic for juvenile maladjustn1ent is under way, the training 
school for these patients could be organized in East Hall. The clinic 
for patients \vith emotional and personality defects could be carried 
on for the present in the University Hospital. As the different divi-
sions grow and others are included a separate building should be 
called for eventually to house the whole institute. 
Budget for Special Funds 
On the above progran1 funds should be sought for the initial year 
to cover, at a rough estimate, the following: 
3 research professors at $7,000 each 
5 research associates at $2.500 each 
5 research assistants at $1,800 each 
5 fellowships at $600 each . . 










• • $21,000 
• • 
12,500 
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It is conten1plated that this budget should be organized for a period 
of ten years \Yith an increase of $5,000 per annum throughout the 
period. 
In this initial budget it is contemplated that the University would 
furnish housing and the major part of equipment, and that the ne\v 
activities \vould be essentially a natural extension of the activities al-
ready in some degree of operation. The progran1 for the activities in 
accordance with this budget is clearly in hand and effective operation 
can be guaranteed. 
After several conferences the committee has agreed upon the above 
as a minin1u1n budget for special appropriation, but the cotnn11ttee be-
lieves that a budget on a larger scale operated on the san1e general 
principles would n1ake a very wise investn1ent in the interest of pre-
ventiYe medicine in lo\va. The 'vhole progran1 is, ho,ve\ er, organtzed 
on the principle that v..·e shall build safely and surely on foundations 
\\·c already have in hand or in in11nedtate sight, and plan for a normal 
gro\vth of the institution. An analysis of the situation reveals the fact 
that under this program the University \vould be contnbuting far 
more than the equivalent of the minimum budget set out, and we are 
sure that it is the avo\ved policy of the U niYersity to continue support 
of a program of this sort. 
The present relationships of the University to the state furnish a 
unique setting for the operation of a n1odel preventive medicine pro-
gram in n1ental health. 
THE TRAVEL CLINIC 
The establishn1ent of school clinics, tnental hygiene centers, and a 
variety of service institutions which cater to classes of young people 
\vho ,,·ould hardly ever cotne to a tnental hospitalts a striking exarnple 
of the n1ode o[ operation of this "n1iddle ground" theory of psychology 
and psychiatry. A fundamental feature of these institutions is that 
they fit into the environn1ent they are intended to serve. There is a 
logical division of labor between physicians, psychologists, teachers, 
and social workers. The satne principle is developed in institutions 
for the feeble-n1inded, schools of correction, and a vanety of other 
situations \vhich are characterized by a \Yell adapted policy of division 
of labor, mutual helpfulness, and service. But these cost n1oney and 
can only be maintained in con1paratively large centers. 
As a substitute available fo r smaller centers, a traveling clinic has 
been developed and has been fostered by a nutnber of national founda-
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tions. Io\\ra has n1ade a small contribution in this direction by making 
available a movable staff consisting of a psychiatrist, a psychologist, 
and a psychiatric social worker. This was first started through the co-
operation of Dr. Orton and Dr. Travis and has been in operation 
intermittently since then but only on a small scale for want of funds 
to maintain the staff. 
It was fully recognized that this \Vas but a makeshift in preparation 
for a much larger and more elaborate service for the state. That the 
venture \vas sound as an initial step in the direction of state service is 
indicated by the extraordinary developn1ent of these services during 
the past decade under the leadership of the University with support of 
state and federal funds. In vie\v of these developtnents, the travel 
clinic may seetn a trifling venture, and yet it \vas one of the seeds 
which was planted and took root in state and national support through 
ventures under the New Deal. The idea of travel clinics is today, 
however, an itnportant part of \vork for mental hygiene in the state.* 
*In the '20's and '30's there was a movement m the direction of the development of 
schools whtch tend to integrate the operation of related departments by breaking down the 
tradthonal departmental fences and organizing under cross-section umts At the graduate 
level tb1s bas sometimes taken the form of an institute. In 1925 we prepared the following 
prospectus \\h1ch may be of historical value as an mdication of the ambition and vtston of 
the department at that t1me. The depress1on, however, blocked thts development. 
I. Name.- The I owa Instttute of Apphed Psychology 
II ObJectives -The integratton and development of psychological research in allied 
departments. 
III. Orgaai=atton.- (1) A central laboratory w1th dove-tailing branches in different 
fields. (2) A director, head of the department of psychology. (3) Work in each 
field under control of the r espective departments ( 4) A central budget. (5) 
Model of orgamzahon: present relat10ns of psychology to psychtatry, child welfare, 
mus1c, and speech. 
IV. Units t~ow in. ope,·ation.- (1) The Department of Psychology proper devoted to 
fundamental sc1ence and theory (2) The Psycbopatbtc Hospttal. (3) Educational 
Psychology. (4) The Ch1ld \Yelfare Research Station. (5) The Psychological 
Chntc (6) The Speech Chmc. (7) The Psychology of Speech- Phonetics. (8) 
The P sychology of Mus1c (9) The P~)rhology of Art. (10) The Psychology of 
P oetry- Enghsh. (11) The Readmg Chnic. (12) The P sychology of P ersonnel. 
(13) The P sychology of Ph:;stcal Education. (14) The Psycho-physiCS of Otology. 
(15) The Psychology of the Deaf. (16) State Servtces 
V. Some writs that are ready for developmctlt.- (1) In Commerce, the psychology 
of advertlsmg and personnel. (2) In Engmeenng, the psychology of engmeering 
personnel. ( 3) In Linguistics , experimental phonetics. ( 4) In Medtcine, the 
psycho-physics of vision. (5) In Journahsm, the psychology of wntmg (6) In 
Zoology, ammal psychology. (7) In Pohtical Sctence, the psychology of govern· 
ment. (8) In Soc10logy, the psychology of cnme, and soc1al psychology. (9) In 
H ealth, mental hygtene. (1 0) In state services, the over-head leadersl11p. 
VI. Budget.- (1) Departmental budgets as now extstmg. (2) A research budget 
from outstde sources under the control of the dtrector and a board of three. 
VII Fundamnttal p, m ciple.- The allocation of d1stnbuted departmental responstbiljty 
for tmtlative and control of research m each field on the general plan. 
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ELECTROPHYSIOLOGY 
At the time that Travis began his \VOrk, electrophysiology was 
cotning to the front and was regarded as a basal attack upon problems 
relating to nervous disorders. He therefore undertook an elaborate 
program for studying handedness in relation to its possible bearing on 
stuttering. While the tendency \Vas ahvays to go into ren1ote details 
which might or might not have a direct bearing on the problem under 
consideration, the training offered under Travis in this field proved 
n1ost excellent as a field of concentration for the doctorate in clinical 
psychology. Such psychologists \vere produced at a rapid rate and 
had no difficulty in getting placed. 
Then came the concentration upon brain physiology in the tneas-
urement of brain \vaves. Again, this proved to be rather remote from 
the central issue in the department but served to train the tneticulously 
accurate experimenter. It \Vas partly through seeing the ren1oteness 
in this that Dr. Woods was led to suggest that the electrophysiology 
laboratory be moYed to East Hall, \vhere it \\·as going very strong at 
the time that Travis left in 1938. * 
THE POSITION OF PSYCHOLOGISTS IN STATE INSTITUTIONS 
It is difficult for those no\v operating 1n very elaborate federal, state 
and institutional services in which clinical psychology holds a central 
place, to realize ho\v utterly foreign such ideas \vould have been thirty 
years ago. At that time, the vision of such enterprises was only on 
paper. In June, 1912, I read the following paper before the state 
board of control in Des Moines. It is placed on record here to show 
my very modest view of the situation at that time. It was n1erely the 
proposal of a pioneer, being limited by his view and existing conditions 
and regarded as a bold and untried attempt to promote the develop-
ment of clinical psychology in state services. 
I. General View of the Situation 
1. The modern science and art of treatment of mental diseases is 
founded upon psychology. Witness the types of work represented by 
I<:raeplin, Adolph Meyer, and Goddard. 
2. But the science of applied psychology in this field is in the very 
inceptive stage. Witness the lack of organized facts, the place of 
• It 1s mterestmg to note that in addition to the fully equipped laboratory in electro-
phystology in the department of psychology at East Hall there 1s now an addttlonal labora-
tory set up m practical atd to neurology m the Umverstty Hospital. Tbts work is carried 
on by Dr. John Knott who was a student of Travis'. 
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psychology in the medical schools, and the empirical procedure in 
hospitals. 
3. Yet enough foundations have been laid to encourage the enl-
ployment of Institutional technicians in psychology. Witness the 
work in psycho-analysis, the occupational adjustment movement, and 
the measuren1ent of mental levels. 
4. The psychologist wtll not "find'' himself in the institutional 
work so long as he regards himself primarily as a research man. 
Witness the neglect of the practical for the theoretical, the diagnosis 
\vithout treattnent, the fatlure to get and keep the right kind of men. 
5. ~'hat the State of Io,va no\v needs for the advancement of the 
science of tnental pathology is two men: first, an eminent scholar 
and expert in clint cal psychiatry at the University who shall devote 
himself to the psychiatrical clinic, the conduct of research, and limited 
consultation \vork ; and, second, closely associated with him, a con-
sulting psychologtst who shall devote himself to the psychological 
clinic, the conduct of research upon mentally defective children, and 
the training of tnen and \VOtnen for special \vork in the public schools 
and chantable institutions for children. 
6. What the State of Io\va no'v needs in the charitable institutions 
is a corps of practtcal technicians in psychology \vho are not neces-
sarily physicians nor consulting psychologists: \Ve tnight call then1 
simply "psychologists." 
II. So1ne Illustrations of the Function of Such a Psychologist 
1. To act as a scientific expert in the institution in sifting and 
adapting the results of research in applied psychology. 
2. To be detailed for the adaptation and testing of ne\v psycho-
logical tnethods of exan1ination and treatment. 
3. To act as an expert in the psychological study of special cases. 
4. To offer courses of instruction for nurses and attendants from 
the point of view of applied psychology. 
5. To conduct psychological research \vith a distinctly practical 
end in view. 
6. To represent the institution in its r elation to institutions for 
theoretical work in psychology. 
III. Sonze Critical Facts About Such A Positt.ou 
1. The detnand for preparation must not be extravagant; the 
training in psychology should be thorough, but full tnedical course not 
required. \Votnen tnight \veil qualify for the position. 
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2. The rank and salary should be about that of a physician, in 
order to give the profession attractiveness and stability. 
3. The profession is that of practical psychologist - not super-
intendent, exan1iner, or physician, or a substitute for any of these. 
Yet, as technician, the psychologist is at the command of the super-
intendent and other members of the staff for the routine work for 
which he is peculiarly qualified, and this routine work is his n1ain 
business. 
4. The little research that he can do must be done on his own 
initiative or in co-operation with other research men, and not under 
the direction of the superintendent or the institutional physician. 
5. This type of psychologist is not no\v available, but as the need 
becomes felt facilities for the special training and encouragetnent will 
progress. 
6. In resume, psychology can be of great practical value, and we 
must pave the way for the recognition of a place for the en1inently 
practical '"-'Ork as distinguished from the theoretical. 
A STATE INSTITUTION FOR SELF-SUPPORTING ~10RONS 
It is well-known that a large number of people properly classified as 
morons are engaged safely and profitably in ordinary vocations in 
society, often so successfully that they are not really recognized as 
1norons. In modern schools for feeble-minded, the principle of self-
help is often utilized in the treatment of institutionalized morons. 
There is a need for an institution bet ween the school for feeble-
minded and the occupations successfully pursued by high-grade tnorons 
outside of institutions. 
In 1923, Dr. Orton and I prepared a proposal for such an institu-
. tion and read a paper before the Io\\Fa Medical Society.3 4 \Ve sug-
gested that the state establish a farm and minor industrial units, and 
figured that if the original capital investment were taken care of by 
the state, the institution could be made self-supporting. It \\:ould be a 
colony of congenial, self-respecting individuals which would be a con1-
fort to parents, who at present are encouraged to send this type of 
patient to institutions of detention. 
It was recognized that the successful development of such an insti-
tution vvould requtre someone showing ingenuity in the developn1ent 
of policies and exceptional ability in n1anagetnent and routine handling 
of cases. Such an adn1inistration would have been very difficult to 
34 A medtco-ps:ychological survey of morons in Iowa Seventy-~econd annual sess ton, 
Iowa State Medtcal Soctety, Ottumwa, I owa, May 9, 10, 11, 1923. 
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find twenty-five years ago, but no\v with the insight into the nature 
of individual differences, the dtscovery of latent resources in the in-
dividual, the devcloptnent of a variety of testing techniques, and the 
extraordinary rise and enlightenment of social attitudes, there should 
be no sertous difficulty. Our proposal \vas ahead of its time, but even 
today I do not sec any stgnificant feature \vhich I ,,·ould change, al-
though many ne\v ones tntght be added. The theory \vas fundamentally 
sound. \ Ve are n1ov1ng fast in the direction of recogniztng this pos-
sibility. 
Our proposal \vas ba5ed on the theory that if you assign to a child a 
task for \vhich he has spectalized capacity so that he can accomplish 
what ts expected of hitn, he \Vill be happy, useful and good. With the 
farm and so1ne tninor shop industries and, n1ost in1portant of all, 
housework, there \vould be enough talent an1ong the recognized mor-
ons of Io\va so that practically all the actual work, except the manage-
ment, could be done by then1. 
I got thts idea fron1 a study of the extraordinary features developed 
by Goddard at \ 7 ineland; a pnnciple since then adopted by the lead-
ing institutions for the feeble-n1inded. Take, for exatnple, cleaning. 
He had six types of cleaning : scrubbing the side\valks and raking 
leaves; scrubbing the floors in the house; cleaning the kttchen; dust-
ing and \viptng furniture; \vhat tntght be called the "decorator," vvho 
gathered and arranged flo,vers ; and one \V ho arranged and cared for 
the furniture. After having determined these grades of ability by ex-
periment, he assigned each person to an appropriate task. 
A moron does not get tired of doing the san1e thing over and over 
again so long as the overhead \vork is done for hin1. He is happy 
with his job because he feels that he can do it \veil and is proud of 
being a sort of specialist. I think that of the 500 children in the 
institution at that time, Goddard found enough to take care of these 
six grades of cleaning satisfactorily, and by the satne principle, he 
found children to take care of much of the other \vork. 
This principle has been developed admirably in our O\vn institution 
at Glenwood, and the establishn1ent of the institution for epileptics is 
a splendid outcotne of the san1e idea. 
One of the reasons for our proposal vvas that there is a vastly larger 
population which should be cared for in this type of institution than is 
now admitted to Glen\vood. 1fany of this type of case are in our 
orphan asylums and in our various penal institutions. Children are 
not sent to the novv existing institutions except in extren1e cases, and 
• 
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the placement of a child in an institution is looked upon as a public 
burden and social handicap. 
\Ve therefore suggested that all cases of persons not occupationally 
placed, if capable of sharing in self-support under prescribed conditions 
and not dangerous, be taken out of existing institutions and placed 
together in a self-supporting colony. Also, a large number of cases 
\vhich need institutional care but have not obtained it under existing 
conditions should be added to this colony. 
One of the hun1ane conditions involved is the idea of self-respect of 
these people who are ordinarily repressed and unreasonably dis-
couraged even in the best homes. They should be given the privilege 
of living in a society adapted to their needs and should have the right 
to take joy and satisfaction in a happy, adjusted life work, conscious 
of the fact that they are not associated with the lowest orders of 
mentality or criminal types. These morons are, \vithin their limita-
tions, exceptionally social-minded; and in a staggered program of 
employment, they would take great satisfaction in being of service to 
others. 
A CHILDREN'S MENTAL HOSPITAL 
It is well recognized at present that the most profitable approach to 
the treatment of n1ental disorders con1es in early childhood and youth. 
It \vas a recognition of this that led to the early establishment of 
psychological clinics throughout the country. 
Iowa has recognized the limitations of a makeshift psychological 
clinic even as operated in the out-patient clinic of the Psychopathic 
Hospital ; and Dr. Woods has vigorously advocated the establishn1ent 
of a mental hospital for children which would parallel the serv1ce of 
the hospital for adults and serve as a clearing-house and experitnental 
service station for the state. He has drawn up plans for such a hos-
pital and has had these presented before the legislature in recent ses-
sions. It is hoped that in the near future provision will be 1nade for 
this hospital paralleling the generous provision already n1ade for our 
children's hospital, which is devoted largely to physical aihnents. 
This children's hospital will have the privilege of reference services to 
various medical branches in the University Hospital and various ad-
justment units; such as, child welfare, psychology, and education. 
It is hoped that when the final program of organization for such an 
institution is adopted, it will make very generous provision for train-
ing psychologists, teachers, and social V\'Orkers through whose activ-
ities much of the work in the field must be done. 
CHAPTER VIII 
DIFFERE TIAL PSYCHOLOGY 
In this chapter I shall deal \vith procedures in personnel services, 
educational practices, and chnical techniques which involve measure-
tnent of individual difference5. These itetns are treated in a separate 
chapter since they \vere all undertaken as psychological experiments 
and the department's interest in pron1oting them lay primarily in the 
establishment of techniques of measuretnent and a search for funda-
mental psychological facts rather than in the developtnent and main-
tenance of services. 
I must again lin1it n1yself to a sketchy outline of origins of those 
features in \Vhtch I had a hand in the initiative. Most of these are 
concerned \vith educational personnel problems because in the Uni-
versity of Iowa, the dean of the college of liberal arts, the dean of 
men, and the dean of women have looked to psychology for leadership 
in the developn1ent of techniques in this field. On the other hand, I 
was led to take the initiative tn many of these situations because of 
my fundan1ental interest in the significance of indtvidual differences 
revealed by psychologists. Each item discussed in this chapter repre-
sents a unit in applied psychology \Vhich has branched out into nu-
merous types of techniques of service and deserves a history of its 
own, even Vlithin the \\'alls of this University. 
INTELLIGENCE TESTS 
In 1895 I spent son1e time with Binet and Sirnon in Paris, discuss-
ing the possible nature and purpose of the now-famous Binet tests. 
With this began n1y growing interest in the possibilities of differential 
psychology and the extension of n1easure1nents beyond the \valls of the 
laboratory. 
The day \ve entered the first \Vorld vVar, President Wilson asked 
the Atnerican Psychological Association for an in1mediate report on 
\vhat psychology could do in selecting and developing an efficient per-
sonnel. I>rofessor Yerkes. then president of the association, called the 
hving ex-presidents of the association to a n1eeting the follov\·ing day. 
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nine o'clock had passed a resolution to organize the now-famous Artny 
Mental Tests. After the resolution had been passed, we sat around 
the table discussing the project until t\vo o'clock when practically all 
of us felt uncertain about the possibilities in1plied; but as we had al-
ready caught the spirit of war psychology, no one was willing to 
prove a slacker by moving reconsideration. Immediate steps \vere 
taken to set a staff of psychologists to ,,·ork on the development of 
the tests, now generally known as n1ental tests. They \vere primarily 
tests of certain types of intelligence. The nature of these and the serv-
ice they rendered in the war, and in the period itnmediately following 
it is \vell docutnented in the history of the \var and of psychology, 
notably in the large volume edited by Yerkes.36 
After the war, interest in the possibilities of this type of test for 
organizing student personnel spread fast and often furiously. Presi-
dent Jessup charged tne with the responsibility of introducing this 
service as a means of analyzing the freshman class in the University of 
Iowa. This was in the summer of 1923 when the faculty was not in 
session, and he took advantage of that by making the recomtnendation 
an executive order, well knowing that if it were laid before the 
faculty, it \vould certainly not have carried. Accordingly, he charged 
me with the responsibility of rendering a service by providing and 
administering an intelligence test to every entering freshman as a 
psychological experiment. 
\Ve had already been experin1enting with the Thorndike intelligence 
test, which was largely an out-growth of the Arn1y Alpha; as it was 
the best available at that tin1e, we organized the freshn1en in army 
fashion in the Armory and followed the army technique developed 
for the administration of a three-hour examination. The ordeal was 
shocking and baffling to n1any freshmen, and the occasion for gross 
n1isinterpretation by students and faculty. I \vas out of town at the 
time of the first faculty meeting folloVv·ing this perforn1ance. Upon 
my return n1y friends intimated that n1y absence had been fortunate 
because the faculty had \vanted to burn me at the stake. It was re-
ported that one of the tnost dtstinguished professors wept copiously 
as he reported the ordeal to which the freshn1en had been subjected! 
However, Dean G. F. Kay calmed the turbulent \vater by saying, 
"The deed is done, and I would recommend that we take no action until 
Professor Seashore and his staff have had one semester to report on the 
35 Yerkes, R. 1.1 [Edttor] · P sycholog1cal examining in the United States a rmy. 
Memotrs of the X ahonal Academy of Sctence, 1921, 15, Pp. 890. 
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workings of the scheme as a means of predicting the academic success of 
students." 
At the end of the first semester, \Ve made a chart about thirty feet 
long sho\ving graphically the progress n1ade by t\vo groups, the lowest 
ten per cent and the htghest ten per cent, respectively, in achievement 
on the test and in perforn1ance the first setnester. The shovving vvas 
very strilong. The lo\vest ten per cent had practically been identified 
as unfit for college \VOrk by early \Vithdra\val, recommended dismissal, 
and failures in grades. This \\·as probably one of the first titnes a 
report of this nature had been tnade to an academic faculty on such a 
devastating scale. 
The report on the highest ten per cent \vas illuminating because 
these students tended significantly to appear in the highest ten per 
cent of achieven1ent during the first setnester. There vvere, however, 
a number of important exceptions; and a careful history of each case 
\vas reported, revealing the operation of a number of other factors 
besides intelligence that account for failure of achievement on the part 
of superior students in the freshtnan class. Among these were poor 
motivation, emotional upsets, economic hardships, love affairs, and 
excessive outside \\·ork. 
The faculty at once saw the significance of the possibility of elimina-
tion before admission, or soon after, on the basis of such evidence, and 
also the possibility of follo\v-up \Vork in the motivation of achieve-
n1ent on the part of the superior group. 
As a result of this finding, I, as dean of the graduate college, seeing 
the significance of superior achievement in undergraduates for the 
planning of graduate \vork, intervie\ved each of these students in the 
highest group. The dean of the liberal arts college soon took up the 
responsibility for such interviews and appointed a special adviser as 
a guide to each of them. 
The department of psychology had already secured the support of 
the president and dean of liberal arts; and after this showing, the 
project vvas approved without significant dissent in the faculty. Those 
of us who sponsored the tests \vere fully aware of the fact that they 
\vere in an experimental stage, that intelligence is not the sole factor 
determining fitness for college work, and that the tests should be used 
judiciously and syn1pathetically in confidential conferences between 
students and members of the administrative staff. With this strategy 
began the now varied operations for psychological analysis of college 





adoption of such procedures would probably have been postponed for 
years. 
Ho,vever, the findings \Vere drastic and did not meet with popular 
approval in the state. At the opening of our radio station I was asked 
to give one of the first talks, on the subject "\Vho should go to col-
lege?"; but after conferences \Vith the administration and other mem-
bers of the faculty, \vhose judgn1ent I respected, I changed the sub-
ject at the last moment to "Dreams." 
I had occasion to discuss \vith the president his courage in ordering 
the collection of the facts and the characteristic \visdom of the ad-
ministration in not going too fast against popular opposition in the 
application of thetn. However, the idea of analyzing the intake of the 
University by prelin1inary exan1ination eventually became well estab-
lished. The technique has been improved from year to year since this 
first venture, although we have not been able to make it a basis of 
selection before admission. 
The State University had no authority to limit admission by such 
procedure. I therefore advocated the establishment of a state-wide 
exan1ination of this type to be given to every high school senior so 
that the infonnation could be available to parents and students before 
the latter are adn1itted to the liberal arts colleges of the state and can 
serve as a means of self-guidance at the source. The nearest approach 
to the realization of that in Iowa has come in the successful operation 
of the state academic "derby," in which the majority of high schools, 
under the able direction of Professor E. F. Lindquist, co-operate by 
administering a series of measurements of achievement in high school 
subjects. But the findings in these contests have not been implemented 
to make them an effective means of selection for college entrance . 
However, the actual procedure which I proposed was practically the 
same as one later set up for the state of Ohio, which has rendered a 
great service to the colleges of that state. 
The question of the University's right to utilize this type of infonna-
tion came to a head \vhen our dental college changed from a three-
year to a four-year course and there was an inrush for registration the 
last year the three-year curriculum was in effect. President Jessup 
called me in for a conference and said: "VVe have 273 bona fide appli-
cants for admission to the dental college this fall, and we have only 
125 chairs. Have you any suggestion as to how vve can handle this 
situation?" I replied that I would try it. 
This presented an opportunity to try one feature of our scheme for 
- - -~- -
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selective admission; namely, preliminary information about fitness for 
the work. Accordingly, I proposed that we give a qualifying examina-
tion in four of the large cities of the state in June, with the provision 
that new applicants might take a similar examination at the University 
before registration in the fall. \A/ e made a make-shift examination 
consisting of an intelligence test and a few specific tests of ability to 
do the things expected of dentists. This feature of attempting to sam-
ple natural aptitude for specific skills in a particular profession was 
then relatively new, although based upon successful experience in the 
army personnel service in which I had taken active participation in 
several respects during the period of the \var (notably, selection of 
listeners for detecting subtnarines and selection of students for special 
training in various war services). 
As we had anticipated, the announcement of selective admission led 
son1e who did not feel confidence in themselves to withdra\v. Others 
who took the test and made a dtscouragingly low grade sho\ved good 
judgment and withdrew, so that the number of applications \vas re-
duced to 137, who insisted on the right to register. The lo\vest t\velve 
in our records "vvere intervie,ved sytnpathetically \Vhen they arrived to 
register. Eight of these \Vi thdrew on their own accord after analysis 
of the situation and a friendly warning, but four still insisted on regis-
tering. On the recon1mendation of the dean, the president ruled that 
these four might r egister in liberal arts; and if their achievement the 
first sen1ester \vas satisfactory, they could be transferred to the dental 
college. All four fell in the lowest ten per cent of the general intelli-
gence test administered at the opening of the semester; and, as I 
recall, none of them asked to be transferred or was given the privilege. 
This finding of factors which operate in elitnination when concrete 
evidence of unfitness for the vvork is available before registration, was 
rather revealing and threw much light on the significance of an all-
state qualifying exatnination in the interest of \vise self-direction on 
the part of students, which I had recomn1ended. 
We were then in the midst of a rapid increase in registration by an 
influx of students to the University. Accordingly, the president, en-
couraged by these two experiences, said : 
We must take a few years to develop a technique by which \\e can put some 
type of selective examination into operation in this Uni\·ers1ty. 
Our experience up to that point therefore becatne the tap root for the 
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OBJECTIVE ACHIEVEMENT TESTS 
Iowa \vas one of the first institutions to introduce the objective 
examination, beginning \vith true-false questions. We began experi-
menting with it about 1910 and gradually introduced it as one-half 
of the regular n1onthly examination in elementary psychology, the 
other half being of the essay type. Dr. ~Iabel Clare Williams, in 
charge of the 1naterial, n1ade item analyses in each examination for a 
period of years, and gradually validated types of items so that for 
each successive exan1ination, faulty types \vere elin1inated and the 
number of valid types was increased. This gave us much insight into 
the respective faults and merits of the objective exan1ination. At the 
same time studies were made on the parallel essay types, developing 
methods of raising the validity of the ratings on these questions. 
Since the classes \Vere large and there \vere several instructors, 
efficiency of the readings \vas introduced by parceling out the questions 
among the different instructors. Thus, if there were ten questions, 
each instructor was held responsible for hvo. This facilitated reading 
by making the reader more familiar \vith the general run of ans\vers 
and more critical in handling his two items. It also resulted in pooled 
ratings on the essay questions so that each student was judged by his 
own instructor and by four others. The practice of distributing grades 
on the basis of ability of normal distribution for the entire class with 
specified percentage of cases allowed for each grade mark was fol-
lo\ved. In this pooling, ratings on the essay type and the separate 
ratings on the objective type were combined for a single grade. This 
gave a certain objectivity to a fair distribution in pooled grades on 
the basis of the two types of exan1ination. In the parallel operation 
of these t\vo types, were found a nun1ber of cues for refinement of the 
essay type, notably in the direction of constructing the essay question 
on specific and countable i ten1s which set out specific and countable 
features to be treated. 
Extensive technical investigations of objective types of examination 
were undertaken in the departn1ent, especially by Professor Knight 
and later by Professor Ruch and Dr. Stoddard and their associates. 
As new types of objective examinations were thus developed and as 
critical evaluations accumulated, we aimed to take advantage of this 
in setting the examinations in elementary psychology. The practice of 
using objective tests was gradually introduced into various courses in 
the department and spread into other departments. 
During the early experin1ental period I conducted a series of con-
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ferences for which I privately gave invitations to one of the younger 
and more progressive instructors in each of several departments with-
out making the operation of this setninar generally known. We re-
viewed the theory and \vorking of objective exan1inations, the object 
being to acquaint various departments \Vith these ne\v possibilities by 
encouraging each representative to begin experimenting for hin1self 
in his own classes and by giving us new types of content for critical 
study, as in n1athematics, chemistry, English and the classics. The idea 
was that this would attract attention, and if favorable, \vould lead to 
spread of their use in the various departn1ents. * 
This stressing of objective examinations in elen1entary psychology 
led to a ne\v point of vie\v in regard to securing the best results by 
instruction. The idea \vas that it is quite possible to utilize examina-
tions more immediately as a means of tnotivation \vhere a student can 
be set to work on interesting projects in \vhich he can check his own 
progress and the instructor can evaluate the quality of his \vork by a 
systematic observation of the \vay in \vhich he \vorks on his assigntnent. 
This gradually led to the development of the project method, in 
which the examination becatne a part of the teaching device. Students 
were given access to the required books, together \vith an outline of 
the project for the month and a check list of the leading topics on 
which the examination would be based. They were thus given a 
clean-cut objective and facihties for observing fron1 day to day the 
nature and rate of thetr progress in mastering the assigned n1aterial. 
The examinations \vere given each month in two-hour periods under 
supervision. The manual of instructions carried a cotnpletion test 
for each unit studied, and the students used that again as a check list 
as they filled it out while studying. 
I am, however, n1ore and n1ore convinced that after we have n1ade 
such splendid progress in the refinement of techniques of examination, 
we shall n1ake less and less use of examinations, centering our efforts 
of instruction in the developtnent of types of motivation which vvill 
* In issuing these invitations, I had not invtted a representattve from one of the large 
departments because the head of that department had openly cnttctzed and ndtculed this 
"psychological fad" But one day the telephone rang during our meetmg and this same 
person, having got '"md of our conferences, demanded that I explain ''.:by his department 
was not reprcsenterl. I pohtcly told him that 1t "as because hts department had openly 
expressed disapproval of t hts type of exammatton, but 1f he destred, be might send a 
r epresentative to si t m with us. He did this, and as a resul t hts d~.-partment became one 
of the first to develop cnthustasm for the ohJecth_.e examinahort and one of the most aggres-
stve sponsors for the serious development of 1t m its field, locally and nationally. For 
years, an advanced student of psycholory was invtted to sit with the staff of this depart-
ment m constdenng the development of pedagogical procedures which were the outgrowth 




inspire enthusiasm for achievement on the part of the student. This 
should eliminate cra1nming for exatninations, giving the student en-
couraging orientation for self-help, sustained effort, and self-rating. 
THE IOWA COLLEGE QUALIFYING EXA:!\UNATIONS 
Soon after the ¥var I served on a con1mittee of the Society for 
Promoting Engineering Education, organized under a generous grant 
fron1 the Carnegie Foundation. At the first tneeting I was asked what 
I, as a psychologist, \vould recommend offhand to in1prove the situa-
tion. After due consideration, I suggested two things : first, the intro-
duction of a placen1ent examination given to all entering students as 
a means of analyzing their general fitness and of determining types of 
ability; and second, the introduction of the principle of sectlontng on 
the basis of ability in large classes. Both of these proposals n1et with 
favor and became projects for experimentation in the engineering 
colleges of the country. As to the first, I was asked, "Are there any 
examinations suitable for that purpose?" to which, of course, I had 
to give a negative reply. The next question ¥vas, "Can you assume 
responsibility for organizing the preparation of such an exan1ination ?" 
and this responsibility I accepted. 
That was in July, 1924; and the committee, consisting of deans of 
engineering colleges, requested that if possible such an examination 
be made available for the opening of the first sen1ester in September. 
I was fortunate in securing the co-operation of Professor Ruch and 
Dr. Stoddard, who were unu~ually competent and fan1ihar with this 
type of work; and with the aid of a selected group of assistants, we 
developed the first two forms of the Iowa college qualifying examina-
tion. As I recall, the term "qualifying examination" came into use in 
a conference I had with Professor Thorndike and Dean Ha\vkes, \vho 
were at that time n1oving in the same direction at Columbia University. 
In the organization of this effort to set up a college qualifying ex-
amination, we introduced distinction between two features in the 
examination: namely, aptitude for the pursuit of each of the main 
subjects covered, and achievement in each of them, by dividing the 
examination into t'vo units, aptitude and training. This distinction 
was based upon my experience in distinguishing bet\veen the influence 
of heredity and the influence of environn1ent in music education. We 
realized that no sharp line could be dravvn bet\veen aptitude and 
achievement and the testing of them; but the recognition of some pos-
sibility and the adoption of the plan gave momentum to this type of 
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distinction, no\v generally recognized in our qualifying or placement 
examinations of all kinds, \vhether set up in separate examinations or 
n1erely taken into account in the selection of iten1s in a single unit 
examination. 
One of the basic elen1ents in these exatninations is the technique 
called comprehension test as applied to content n1aterial in each field. 
I had developed and experitnented with this for a period of two or 
three years, and my confidence in the pos~ibility of making a general 
qualifying examination covering a limited unit of time \Vas based 
largely upon my successful experience with comprehension tests as in 
part a measure of specific types of intelligence. 
That fall, the Io~'a qualifying examination was accordingly adopted 
as an experitnent in many engineering schools, and the University of 
Io\\'a substituted it fo r the intelligence tests previously used. The 
success of that experiment in the engineering schools ran beyond our 
highest expectations. A large number of colleges of arts and science 
also adopted and have continued to use the Iowa exan1inations. 
I take off my hat to my colleagues for their great ingenuity and well 
directed energy in devising these first examinations. The launching 
of this service became a successful pioneering venture along a ne\v 
frontier and now holds an itnportant place in the selection and ad-
tninistration of student personnel. The success of these exatninations 
is due largely to the continuous self-sacrificing and skilled progressive 
development of them by Stoddard and his associates in various de-
partments. 
This movetnent was undertaken as an academic venture without 
personal gain for those \vho originated and have continued to develop 
the tests. In providing this service through our extension division. 
not only for Iowa but for the country at large, our policy has been to 
make it a self-sustaining service without financial profit to n1etnbers 
of the staff engaged in the service or to the University. No outside 
sources of support have been sought Qr accepted. Considering the 
wide use to which these exarninations have been put in competition 
\vith ventures which are sin1i lar in aitn but have been highly endo\ved 
from foundations or undertaken as comn1ercial ventures, Io\va has 
received and deserves distingutshed recognition. 
As an outgrowth of thjs first step, there have followed in rapid 
succession a great variety of specific departmental placement examina-
tions which become tnore and n1ore effective as they are restricted 





such fields. One great advantage in this departn1ental development 
lies in the fact that the information is sought by the staff in a specific 
department or division and is therefore certain to be utilized in a sym-
pathetic and constructive attitude; whereas the original qualifying 
examination supplied by the general administration tended to be re-
garded merely as inforn1ational. Each department supplements the 
general qualifying examination for freshmen by these specific place-
ment examinations. One of the first of these was the placen1ent 
examination in engineering developed by Dr. C. V. Mann. It differ-
entiates aptitude for different branches and subjects in engineering. 
There soon follo\ved the development of placement examinations to 
supplement the general qualifying examinations for each of the pro-
fessional colleges of the University such as, law, medicine, dentistry, 
and other large divisions. Some of these examinations are now sup-
plied by national agencies. 
ORIENTATION TECHNIQUES 
One of the topics which I frequently presented in the Gifted Stu-
dent Project was the introduction of orientation services, particularly 
a "Freshmen vVeek," which has no\v come into general practice for 
college freshmen. The problem of determining how long this "week" 
is to be and what activities shall go into it, has found a great variety of 
solutions. The most significant has been the introduction of diagnostic 
examinations which aim to give each student an objective profile of 
his basic abilities. 
Our department of psychology has progressively developed a num-
ber of such specific exan1inations \vhich n1ight be entered as iten1s in 
an aptitude and achievement profile, and progress has been facilitated 
by asking each department concerned to make such examination with-
in its own fields during the first week of the semester. The dra\vback 
has been that it comes after registration and therefore cannot be taken 
into account in registration. For many years I have urged an exten-
sion of the freshn1en uweek" to include the general qualifying and spe-
cific placement examinations, before the students register. 
In this matter I made a rather drastic suggestion in 1939 36 for a 
placement period with special reference to junior colleges where educa-
tional guidance is an important factor. Thts suggestion has the fol-
lowing features : The freshtnen are required to n1eet for two weeks 
before registration to participate in a self-measurement program. A 
36 The Jumor College Gmdance Program, Jumor College Journal, 1939, Vol 10, S-6 . 
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systematic and co-operatiYe self-examination of the student is sub-
stituted for the traditional faculty-dominated type. The student is 
regarded as a guest of the college and is supplied \vith the best facilities 
for self-analysts, self-ratlng, and self-guidance in relation to the or-
ganization of his progran1 of studies. 
For the experitnental period, I suggested the follo\ving plan: 
For each day let the student take one basic qualifying test. To illustrate 
the procedure for the first day, let us assume that the subject is vocabulary, 
which is a very important index to natural resources and promise of 
achievement in s tudent life. It ts also interesting, sometimes thrilling, and 
sometimes shocking. During the first hour, give, for example, the best 
available vocabulary test, timed exactly to one hour. Thts may be gtven in 
a large room to large classes and all entering students should take tt. Dur-
ing the second hour, let the conductor read or give out the key and requtre 
each student to check hts O\\ n paper. This done, ask the students to ex-
change papers and recheck selected sections to obtatn an index of reliability 
of the checker. Then let each student take back hts O\\n paper and perform 
the prescribed computat10ns leadtng up to appropnate summaries. Next let 
the tnstructor read or give out the norms in percentile or decile rank and 
require each student to record this ttem on the record sheet to make it the 
first entry tn a profile blank which the student has been directed to carry 
with him throughout the week. Thus the original record goes back to the 
office, but the s tudent has the significant returns for the day in terms of 
the record on his personahty chart \vhich he himself is making. This sess ion 
may then close with a highly selected hst of references which the student 
will find in the reading room and may follow up at his conventence. 
Early in the afternoon have the most con1petent expert on the subject 
under discussion give a practlcal Interpretation of the significance of this 
item in order that the student may realize Impressively exactly what it 
means and what tt does not mean for his future as a student. Let this be 
followed by small informal dtscussion groups. Then the latter part of the 
afternoon may be devoted to outdoor sports and other outdoor activities, 
and the eventng to pleasant entertainment and social relations, student 
controlled 
Thus at the end of the first day, the student "Ill have found a method of 
studying hin1self in Ius own interests, will have learned the s tgntficance of 
indtvtdual dtfferences In vocabulary, and \vill have had inctsive training in 
how to \vork tn college 37 
A similar procedure may be follo\ved each day dealing with one particular 
item '\\. hich \\ ould enter into the profile of fitness for college work. \Vhat 
tests should be given depends on the character of the tnstitution and the 
student intake. In general, such subjects as vocabulary, intelligence, voca-
tional intere5ts, readtng abihty, and personality rating should be required 
of all students. These should be follov .. ed by specific departmental place-
ment examinations indtcated by the students' revealed interests, such as 




English, general science, mathematics, and specific types of artistic talent. 
On the final day, the student should be required to wnte a bnef account 
evaluating his previous educational expenence and outlining his present 
educational plans and purposes. 
By the end of that \\'eek he \vill have a dozen entries on his personality 
profile, will understand what each one means theoretically and for himself 
personally, will have had training in the best available methods of scientific 
analysis, and will begin to feel at home \\ ith himself In a very reahstlc way. 
He will have found out these things for himself and \\·ill have begun to 
feel that this is the most valuable ktnd of knowledge he can get 1n college. 
We may well challenge comparison of the investment of these two weeks 
of training \vith the achtevement tn the first two \veeks tn traditional 
procedures.38 
Since the records for each examination are completed on the day of 
the exatnination, each student and each faculty men1ber having 
charge of the registration will have all informatton available for gutd-
ance in registration. 
While this two-\veek orientation progran1 is uniquely adapted to the 
junior college situation, I venture to predict that the satne general 
policy will be adopted for progresstve standard colleges for analysis 
and guidance of their intake in the j untor dtvision. A strong argu-
ment for this orientation period can be made purely on the ground of 
superior instruction, in \vhich the student is aided in a systematic 
effort to analyze and discover hi1nself, a particular bit of infonnation 
\vhich is of crit1cal value to hi1n at that stage. It can be made a 
period of awakening and a turning potnt in his career, as it draws 
attention to the possibility and significance of a dehberately chosen 
and planned education. There is a great advantage in this differential 
treatment of freshn1en in vvhich the faculty is free to devote its best 
energies to the entering class and all unite in the effort to interest the 
student in the discovery and evaluation of htmself. The experin1ent 
\vill ahvays be effective 1n furthering a student-centered education.* 
PRE-COURSE EXAMINATIONS 
During the first year of the operation of the project roo1n in eletnen-
tary psychology, an Incident occurred whtch gave food for thought in 
that a student who was rated in the highest five per cent on the basis 
of his college qualifytng exan1inatton n1ade a grade of C (average) 
in his objective examination and was faded on the basts of observa-
3s Ibid, p. 6. 
* I have recently developed a plan for offering thts serv1ce as a summer session program 
in one or more of the universittes bes t equipped for gutdance. That could draw students 
from all parts of the country and prepare them for registration in any college. 
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tion of his attitude in the project room. The student kne\v his rating 
on the examination and therefore took his case to the dean, \vho 
called n1e on the carpet, den1andtng an explanation. l\Iy explanation 
rather startled hin1 as I said that this student had accomplished prac-
tically nothtng in the course because he was just a plain loafer. I said 
that \vtth hts ability he tnight possibly have tnade a grade of C if the 
examination had been given at the opening of the setnester and that 
he should ha Ye been capable of making an A -grade if he had \vorked. 
This assertion seemed preposterous to the dean, and I therefore volun-
teered to make a test case to see \vhether or not my opinion \vould be 
sustained. 
We took three engtneering students, who had a similar rating in 
intelligence but had no record of having studied psychology, and gave 
them the same examination that had been given the student in ques-
tion. They all passed \vith a fair grade. 
This situation raised two critical issues in differential psychology: 
first, have \\'e the right to expect a student to achieve some\1\·hat in 
proportion to hts abihty?; and, second, under such circutnstances, \vhat 
precauttons should be taken in scheduling students for an introductory 
course? In n1any subjects hke psychology, such as history, sociology, 
econon11cs, Engltsh, education, governtnent, general science and arts, 
a superior student who reads ne\vspapers and n1agazines, bro\vzes in 
current books, studies unclerlytng subjects, assoctates \vith intelligent 
and well-inforn1ed people, and follows his natural bent of independent 
thinking, n1ay acquire tnuch more inforn1ation about the subject mat-
ter of an elen1entary course than is set up as a standard achievement 
for that course. This, of course, does not hold for subjects having 
high and basic technical content ; such as, mathematics, the material 
sciences, and other subjects involving speCific skills. 
In elen1entary psychology \ve introduced the practice of giving a 
standard exatnination during the first \veek of the course as a means 
of discovering students who could profit by taking a more advanced 
course. 1\aturally, the n1ain body of students could not pass such an 
examination but were told to try it as a sample of the sort of thing 
they \vere expected to learn. Those 'vho n1ade a passtng n1ark in the 
examination were in1mediately encouraged to shift their registration 
to a more advanced course. In a number of cases, I had the boldness 
to register such a sophotnore for individual work of the type given to 
honor students, there being a course entitled "Readings in Psychol-
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I cite this case as an illustration of the need of courage and pro-
gressive spirit on the part of the instructor. A younger 1nan might 
easily have been discouraged by the repritnand of the dean; it did not 
phase me, as an older colleague and independent investigator of the 
subject. And a young instructor tnight \veil have hesitated to detnand 
a change in registration of a student who was enrolled in accordance 
\Vith the well standardized requiretnents for prerequisites. At the 
present titne, teachers readily identify the supen or student, but what 
does the administration encourage hitn to do about it? 
In the eletnentary and pritnary grades, it is no\v conventional to 
test the student at the beginning of a course to detennine \vhether or 
not he has already acquired through extra-curncular channelc; the 
achievement expected to be gained in that subject Thus if he can 
spell all the \VOrds in spelling, can \vork all the problen1s in arithn1et1c. 
and can read \vell, he is excused that sen1ester fron1 these subjects. A 
child n1ay be advanced fron1 grade to grade \Vtthout ever havtng in-
struction in spelling, reading, or writing. It \vill be a long time before 
such a practice \vill be adopted at the college level. 
On the other hand, such a prelin1inary examination may reveal the 
fact that the student is not prepared for the course and should be 
sent back for n1akeup vvork for \vhich the need is indicated by an 
appropriate examination. 
SECTIO lNG ON THE BASIS OF ABILITY 
About 1907 ¥.·e began a series of pioneer experin1ents in sectioning 
students on the basis of ability in the elementary course 1n psychology, 
a practice which had fallen into disuse. In undertaktng this we had to 
meet certain issues; such as, a technique for prelin1inary sorting, 
avoidance of conflicting classes, provision for fluid protnotion and 
demotion in the section, and a choice of instructors \Vith reference to 
their natural proficiency in handling superior or inferior students. 
We gradually solved all these problems. 
In 1921 I read a paper before the division of educational relations 
in the National Research Council pointing out the possibilities and 
\\'ays and means of reviving the process of sectioning on the basis of 
ability in the interest of motivation and efficiency of instruction. The 
practice had been introduced n1ore than one hundred years before and 
had operated easily in a college \vi th a single curnculum ; but \\'hen 
the elective system increased the complexity of schedules, sectioning 
on ability gradually \\'ent out of practice on the theory that the 
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schedule could not be arranged \vithout conflict of classes. Ho\vever, 
on the basis of experience in elementary psychology in Io\va, I pointed 
out that: ( 1) if there are t\vo or three sections \vhich can be scheduled 
for different hours of the day, that freedom of choice \vill eliminate 
practically all reasonable confhcts \Vtth other courses; (2) the pre-
litninary sorting should present no difficulty, if provision is made for 
promotion or den1otion at frequent intervals by exchanging students 
from ttme to titne atnong the section leaders so as to maintain a 
homogeneous group on the basis of current achievement; ( 3) such 
shifts can be n1ade \vithout difficulty providing there are two or three 
instructors in the course so that sections of different levels may meet 
at the same hour ; and ( 4) the real difficulty lies in finding instructors 
\vho can deal con1petently \Vith the best students. 
My recommendation met with approval in the division and became 
one of the central issues in the Gifted Student Project \vhich \vas pre-
sented to faculttes throughout the country. It \vas soon taken up by 
the American Association of University Professors, The Association 
of Land Grant Colleges, the Board of Investigation of Engineering 
Education, and nun1erous other agencies in addition to departmental 
associations and local comn1ittees, operating in their respective fields. 
In 1926 a survey of progress in the introduction of the procedure 
was published by the American Association of University Professors 39 
as a report for Comtni ttee G, the committee on methods of increasing 
intellectual interests and raising the intellectual standards of under-
graduates. It sho,ved that within a period of less than five years 
more than half the leading colleges and universities had undertaken 
experimentation in this projcet in one or more of their departments. 
It seems that publication of the fact that there was no necessary con-
flict in sectioning large classes came as ne\vs to most of the institutions 
and became an encouraging factor in the introduction of the method. 
The proposal also had the advantage of coming in at the peak of the 
great influx of eletnentary students into large classes. I speak of this 
technique under the topic of differential psychology because, where 
well operated, it has proved a most helpful means of discovering the 
individuality of students, their natural needs, the relation of achieve-
ment to intelligence, and, in general, a natural means of placing the 
student in a favorable position for appraisal and guidance in relation 
to capacity and interests. 
39 Secttoning on the basis of abiltty. Amencan Associat10n of Umverstty Professors, 
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It has also served to differentiate instructors. 11any instructors 
enjoy and sho\v great ingenuity in helping the most back"Yvard stu-
dents, and frequently develop sktlls in the art of teaching at this level. 
On the other hand, an instructor of that patience and pedagogical bent 
of mind would prove quite helpless and useless in the motivation of 
superior students ; since, in superior sections, one often finds students 
\vho have even higher natural ability for the pursuit of a subject than 
has the instructor. 
The greatest danger in operating this practice \Vi th college students, 
"·hich has also been revealed in the operation of two or three track 
levels in the elementary grades, is the danger of tnaking the original 
placement fatalistic. For want of a little ingenuity, teachers \vill con-
tinue a student for a whole sen1ester at a level for \vhich he was 
sectioned by prelitninary examination. This is unnecessary and de-
prives the practice of most of its advantages by taking away an1bition 
for progressive self-adjustment on the basis of evidence of capacity for 
achievetnent. It is a cotntnent on the sterility of the teachtng staff 
that so many experiments in sectioning have fatled because of the 
instructor's inability to recognize Vt'ays for avoiding the fatalistic and 
stagnant attitude. The purpose of sectioning is to keep the student at 
\vork at what is progressively revealed as his natural level of success-
ful achievement. 
The practice also tends to pave the \vay for honors courses for 
which the students in the superior sections are prepared. 
The most striking feature in the whole process is the fact that by 
this means a considerable number of naturally able students \vith 
unmotivated talent for the first tin1e dtscover themselves. They be-
come shocked at their servile attitude toward a passing grade, and 
conscious of the fact that they can pursue subjects which have vital 
relations to their levels. 
VOCABULARY TESTS 
Words are the names for ideas. There is an enormous difference 
in the sizes of college students' range of ideas. There are many eighth 
grade students v.tho have larger vocabularies than a number of college 
freshmen. The size of vocabulary can easily be measured with a high 
degree of validity and reliability, and we can differentiate vocabularies; 
for example, words the meanings of \vhich are recogntzed, words 
which can be used correctly in a sentence, words as an index to 
achievement in a course, words revealing natural aptitude in a given 
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field of knowledge not pursued in courses, and the vocabulary actually 
used by the student in speaking and writing, or the vocabulary used by 
Shakespeare or President Roosevelt. 
It has been sho\vn that a vocabulary test adapted for a specific pur-
pose is a given index to a given type of intelligence and that it may 
well be used as a tool for the organization of instruction and the 
placement of pupils. 
Professor Ernest Horn is an outstanding authority on this subject 
and has perhaps done tnore than anyone else in making a practical 
application of knO\Yledge of children's vocabularies for understanding 
children in the elementary grade!:> and for utilizing thts understanding 
in the organization and pursuit of instruction in elementary subjects. 
It \vill be a long titne before teachers at the college level vrill acquire 
a similar grasp of the tneaning of the subject or the art of using this 
kno\vledge with college students. 
F or n1any years \ve haYe used standardized vocabulary tests at the 
opening of the elen1entary course in psychology, with much profit. 
The general vocabulary test no\v used is that designed by tny son, 
Robert H. Seashore, and published in our manual of elementary ex-
periments.40 The student is entitled to know his rating on vocabulary 
and should be taught its significance, as a pedagogical whip or as a 
reward and means of encouragen1ent for enriching an already rich 
vocabulary. A good vocabulary test does not carry with it the onus 
which conventionally attaches to an intelligence test. It may be used 
for orientation in regard to specific course material in achievetnent; 
but it should be cultivated more extensively in the interest of stin1ula-
tion for the development of personality. 
SPECIAL DISABILITIES 
The analysis and measurement of disabilities in reading, speech, and 
music have been described in preceding chapters. They deserve rnen-
tion here as good examples of the n1easuren1ent of individual differ-
ences, for imn1ediate adjustment and treatment in the clinics, and for 
orientation in each of these arts. 
OTHER PERSONNEL SERVICES 
1'he basis of all personnel work is significant and reliable kno\vledgc 
of the nature of the individual as, for exatnple, natural capacittes, 
~o Seashore, Carl E . and Seashore, Robert H : Elementary expenments in ps) chology. 
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achievements, disabilities, and personality. Among these are n1ental 
health, individual guidance, and child development. 
It is \veil kno\\rn that in the ordinary student body there are a 
nun1ber of cases in which psychiatric or neurological problems have 
arisen. Since the establishn1ent of the Psychopathic I-Iospi tal we 
have had adequate facilities for referring such cases to it as early as 
they are discovered. But even before the establishn1ent of the hospital, 
I was a\\·are of the importance of identifying these cases and was 
active in arguing for their early dtscovery and the developtnent of 
n1eans for adjustn1ent in the early stages of the disturbance. Frotn my 
long experience vvith college students, I can see how a large nun1ber 
of n1y student acquaintances who have becotne neurotic and psycho-
pathic could have been saved from this disaster by a proper recognition 
of the danger. 
There are certain natural obstacles to giving a general entrance 
exan1ination in tnental health correspondtng to the physical health 
exan1ination no\v administered soon after admission. The best the 
University has been able to do in recent years is to have a psychiatrist 
in the medical group which makes the physical exan1inations. Thus 
arrangements can be made at the time of the physical examination for 
routing any student who gives evidence of some mental health prob-
len1 or nervous condition to the psychiatrist. This gives the University 
service in psychiatry an opportunity to identify cases and route them 
for further examination and treatn1ent if so indicated. 
One of the means used in various situations is the personality rating 
scale in which a protninent section is devoted to identifying nervous 
or mental inceptive conditions. But these scale5 are in a formative 
period, and we have no adequate system for following up the findings, 
except through the offices of the dean of men and the dean of women . 
The problern of educational and occupational guidance is cotning to 
the front. As dean of the graduate college I always considered it my 
function and responsibility to make a rather penetrating analysis of 
the personality situation of entering graduate students with reference 
to further orientation. In the fields of music and speech, my work in 
this direction \vith children is perhaps \Vell known. 
Yet I have taken the stand that universities should not offer any 
considerable nun1ber of specialized courses in training for either 
educational or occupational guidance. We have given nun1erous tnas-
ter's degrees and an occasional doctorate for research in this field, 
neyer as a result of a fixed course of study but always \vith emphasis 
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upon research on sotne selected technical issue. In this we have dra\vn 
not only on education and medicine, but even the basic sciences. 
I mention last the probletn of child developn1ent and achievement 
for which the University of Iowa is justly famous through the activ-
ities of the Child Welfare Research Station. But this deserves a chap-






GENETIC PSYCHOLOGY: TI-IE IOWA CHILD WELFARE 
RESEARCH STATION 
The field of human genetic psychology has had an unusually for-
tunate existence in the University of Io\va through the estabhshment 
of the Iowa Child Welfare Research Station, which has developed a 
program of research in genetic psychobiology of the normal child 
perhaps unparalleled in any other university. The presence of a large 
nun1ber of psychologists devoting their entire time to scientific studtes 
on the developn1ent of the child by carrying on a stab1lized program 
of research and directional organization of services with adequate 
support and ample facilities and affiliations on the campus, has been 
a boon to genetic psychology. The story of the early stages and the 
development of this station is well told in t\VO monographs, Ptot~eering 
in Child Welfare 41 and The Second Decade.42 My comments on this 
project \vill therefore be limited to a few reminiscences and mention 
of a few of the projects \vithin the scope of the station during the 
period here covered. 
CHILD DEVELOPMENT 
The Iowa Child Welfare Research Station owes its existence to 
Mrs. Isaac Lea Hillis, a won1an of rare abilities, progressive in sound 
enthusiasms, and, like her father, a general in situations which re-
quired great executive ability. 
Mrs. Hillis \vas impelled by one fundamental idea; na1nely, that 
the state should engage in scienttfic research bearing on the betterment 
of the normal child in Iowa, some\vhat after the pattern of research 
on animals and plants at Ames. The slogan "Child culture v. corn 
culture" immediately drew effective attention from the parents of the 
state. 
She first broached her project at Atnes but found no encouragetnent 
there, because it did not fall \vithin the scheme of their organization 
41 Stoddard, George D. and Bradbury, Dorothy: Iowa Ctty: The Univ. of Iowa Press, 
1934 
42 Stoddard, George D.: Univ. of Iowa Stud, Atms and Progress of Research, No. 58, 
1939. 
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and interests. She then approached three successive presidents of the 
University of Iowa and finally gained a favorable response frotn 
President T. H. Macbride, who suggested that the n1atter be referred 
to "our psychologist, the clean of the graduate college." She in1me-
diately came to tne and tnade such an impressive pre~entation that I 
protnised to sponsor the cause in the University and forn1ulate a scien-
tific analysis and statement of the project. 
From that day on, l\{rs. Hillis and I became a tean1. She bore the 
brunt of the burden in the extraordinary \vork an1ong the \Vomen of 
the state in an effort to create a sentiment in favor of such an under-
taking and to in1press the legislature, and I faced the issues at home. 
This proved a wise and effective division of labor. It \Vas interesting 
to see ho\v a wo1nan \Vith such \varn1 inspirations and to\vering aspira-
tions and a cold-blooded professor and administrator could work to-
gether in complete hannony on a radically ne\v project. Of course, 
both in the field and in the University, \ve had effective organizations 
back of us. \ Vhile the pritnary responsibilities fell upon us, the real 
success of the undertaking n1ust, of course, be attributed to the effec-
tive activities of nutnerous persons and organizations to \vhich \Ve 
were duly grateful. 
President 1Iacbride appointed a cotnmittee of the senate board 
practically ex officiis, \Vi th hin1self as chairman, thus calling all the 
divisions of the University into co-operation. This constituted the 
forn1al organization of procedure but left the actual development of 
plans largely to me, as collaborator with 11rs. Hillis. In that capacity 
I had to take the leadership and \vork out the plan \vhich the commit-
tee approved. President l\Iacbride took a very helpful executive at-
titude, as did his successor, President W. A. Jessup. Ho\vever, there 
was no question that the faculty as a whole strongly opposed the 
movement on the ground that no such thing had been done before, 
but prin1arily on the ground that it would result in a diversion of Uni-
versity funds. 
I was made to feel that in no untnistakable tenns and was branded 
as more and more visionary as dean of the graduate college in spon-
soring this non-academic subject. In this connection \Ve struck a 
snag when the tnatter was to be presented to the legislature. We had 
hoped that the board of education would include the askings-
$50,000- in its regular budget. But both the president and the 
board objected to that, and \Ve \vere forced to ask for an independent 
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stitution, the legislature might locate it at Des 11oines or sotne other 
place \vhere no adequate resources \vere available. Yet as I look back 
upon the matter in retrospect, I am inclined to think that it \vas a 
good thing to charge the appropriation to the Station itself, outside the 
regular budget. for the forn1atiYe period, especially since it gave 
leverage to our appeal to outside foundations for liberal support. 
But \vhat \vas the cause and ho\v \vas it to be served? Clearly 
enough the cause \Vas the betterment of the norn1al child. How· was 
that to be done? The \vomen's ans\ver \vas always, "The University 
has guaranteed to formulate the procedure. \Ve have faith in the men 
in charge of it, and they are convinced that the time has come to 
organize scientific studies of the normal child." This organization \vas 
no small matter because we had no concrete precedent. Our nearest 
model \vas the agricultural research stations which were operated 
under federal patronage. 
As a psychologist, I drew up a prospectus which was published as 
"Plans and Possibilities of a Research Station for the Conservation 
and Development of the N onnal Child." 43 This had six sections : 
heredity and prenatal care, nutrition of the child, preventive medicine, 
social surveys and social policies, education and n1orals, and the serv-
ices of the extension diviston. That is a basic docun1ent ¥.:hich repre-
sents the vision of 11rs. Hillis as interpreted by the University com-
mittee. There \vere several drafts preliminary to this and others fol-
lo\ved at the tin1e of the organization of the station, but this bulletin 
is the keynote \vhich led to the forn1ulation of the charter. It has 
proved to be a document of historical significance. For the first time it 
formulated concepts of the scope and general procedure for the scien-
tific study of the nonnal child on a large scale in a University. 
The Io\va Child \V elfare Research Statton has beco1ne the mother 
institution of agencies of this kind because it sponsored an entirely 
ne\v approach and emphasized scientific principles \vhich have since 
then gained approval through the establishtnent of si1nilar institutions 
in many parts of this country as well as in foreign countries. 
There \vere four fundamental principles underlytng the organiza-
tion: first, that the Station should be devoted primarily and funda-
mentally to scientific research; second, that this should center around 
the normal ch1ld as distinguished from the psychological clinics and 
child welfare service institutions; third, that it should be organized 
43 A Ch1ld Welfare Research Statton, Univ. of Iowa Bull, A1rns and Progress of Re-
search, New Senes No. 107, 1916, Pp. 18. 
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largely through the integration of all the divisions of the University 
that could center research upon the project; and fourth, that it should 
serve as a central organizing station for child welfare in the state. A 
word about each of these. 
At this time the tern1 "child \velfare" meant prin1arily social serv-
ice- immediate service in communities \vith no provision for research. 
The idea of research was not in favor and was vie\ved with much 
skepticisn1. There \vas, ho\vever, constant reference to the analogy of 
research on sheep and horses, \vheat and corn, forestry and fruit cul-
ture at Ames. It \Vas clearly recognized that this \vas great \vork 
and, as science, had done much for the improvement of conditions in 
Iowa. But one of the distinguished senators said, "When it comes 
to our children, my good \vife and I are willing to trust Mother 
Nature," to which the senator from Dubuque, who was a splendid 
worker for the cause, though a cripple, lin1ped up to the speaker, 
faced him, and thrusting his fist in front of the speaker said, "But you 
don't trust 11other Nature for your covv or your SO\V or your tnare !" 
At one hearing another dtstinguished senator brought in t\vo \vheel-
barrows loaded \vith books bearing on child \velfare and related sub-
jects and then n1ade a great appeal for practical child \velfare; "What 
we need now is not more books but more service." 
The general attitude of disapproval to\vard our project \vas not 
strange; it was the con1n1on attitude in regard to placing a child out-
side of many of the manifestations of natural phenomena. When the 
bill finally came up, there was much distrust of the provision for 
research. And in this case, showing how dangerous a little knowledge 
is, the impression got abroad that research means reinvestigation, and 
someone moved that the \vord research be struck fron1 the bill and in 
lieu thereof the provision be inserted that all the investigations shall 
be original. I got a long distance call and had to \Vire back \vhether or 
not that provision \vould be acceptable. I ans\vered in an explanatory 
message inti1nating that \Ve could make it \VOrk. Ho\vever, as the bill 
actually came up for final passage, the term research \Vas retained. 
The lin1itation "normal" child gave us much dtfficulty. \Ve already 
had in the University a psychological clinic devoted to research on the 
abnormal child, and practically all the child welfare agencies in the 
state were devoted to children who were not normal, or if normal, lived 
under abnormal conditions. Our slogan vvas "Better normal children 
in Iowa." This was attacked on the theory that "if our children are 







Iowa had done for sheep and hogs and wheat and corn. But this re-
striction of research to the norn1al child was the key to the \vhole 
situation. All the welfare stations throughout the country being es-
sentially clinics were devoting the1nselves to the suffering child. This 
feature has been the most difficult for child welfare stations to embrace 
and many of the institutions which profess this policy as patterned 
after Iowa still maintain the original clinical point of view fostered by 
charitable organizations for service. 
The provision that the station should be organized as an integral 
part of the University of Iowa embodied a funda1nental issue; natnely, 
that it should serve as a focal center for integrating and encouraging 
research in all the departments of the University that could contribute 
to this cause. This princi pie tapped great resources when the material 
sciences, the social and medical sciences, psychology, education, and 
dentistry all turned some research activities in the direction of nonnal 
mental human development. If the Station had been located else\vhere, 
it would have missed the outstanding leadership represented in the 
strong departments of the University. 
Finally it was carefully provided that the energies of the Station, as 
such, should not be spent for teaching except to the extent that it 
was necessary to train investigators; and it \vas also provided that 
the Station should not conduct the serv1ces in child \velfare and re-
lated subjects in the state, but should serve as a central organizing 
unit, issuing pubhcations, participating in and organizing committees 
for the state, and co-ordinating efforts for child \velfare in general. 
Thus, for many years only one undergraduate course in child welfare 
was permitted, and the staff of the Station was not allowed to go out 
and render those services \vhich could be conducted by a local com-
munity. The wisdom of this provision has been atnply den1onstrated 
through the activities of the Station by furnishing leadership and 
source material from the Station and counting on the local agencies 
to render the services. \\' itness the extraordinary output of original 
literature no\v flo,ving in a steady stream fron1 the Station and the 
absorption of this in homes, schools, and social organizations. 
The question of a name \\'as a serious matter. I had fonnulated the 
policy of the Station on the theory that it should be analogous and 
supplementary to eugenics, and therefore proposed the nan1e "euthen-
ics" which would be a perfectly logtcal natne for the discipline and 
would help center efforts on research rather than on immediate serv-
ice. However, the con1n1ittee felt it wiser to put a well-established 
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name, such as child \velfare, into the foreground in order to gain the 
approval of the people of the state, but give it a new connotation ; and 
this was done. 1-Io\vever, I still think that when the work is well 
established, it 'vould be well to introduce the \vord "euthenics." As a 
matter of fact, in adopting the term "child vvelfare," we gave it an 
enttrely ne\v meaning by adding the \vord "research" to it. 
The theory that the Station \VOuld divert university funds did not 
n1ateriahze; on the contrary, the Station dre\v such large outside funds 
for the enrichment of research on the campus by implementing the 
resources in various departn1ents that child welfare \Vas rapidly taken 
into the bosom of the scientific, educational and social interests of the 
University as a whole. 
I am glad to say that the Station has won very hearty recognition 
in the state far beyond what we had dared to hope. Scientific investi-
gation leading to the bettern1ent of conditions for the normal child 
now has general and enthusiastic support in the state and, like the 
Children's Hospital, it has becon1e a medium for appeal to the state for 
support in situations which the people understand and appreciate. 
Universities in general have been slo\v in comprehending the real 
significance of the four radically ne\v principles \vhich we injected into 
the term "child \velfare" at that titne; and most of them in attempting 
to establish stations after our pattern have fallen into the easy \vays 
of con1promise by trusting the \Vork to a single organization instead 
of integrating it tnto the hfe stream of the University as a whole. They 
remain content to render the ahvays \Velcome service on the tneager 
information at hand rather than to concentrate all their energies upon 
onginal research. They have yielded to the detnand for in1mediate 
service to the suffering child instead of concentrating upon the scien-
tific search for fundamental lav.rs and the tneans of realization of 
normal human development. Yet progress tO\\·ard the developtnent 
of the science of the normal child is n1aking splendid headway through-
out the world, and in the long run the amelioration of suffering chil-
dren will have profited by concentration upon the science of norn1al 
developn1ent on the part of institutions basically competent to sponsor 
such studies. Iowa has contributed significantly to the justification 
of our prediction that a scientific study of the nonnal child is feasible 
and practical and that it is profitable and humane for the state to 
foster research on the development of its greatest natural resources, 
the children of Iowa. 
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tended to be directional for the opening of the \Vork, but it praYed to 
be a comprehensive constitution leading to new and specific fonns of 
implen1entation. The program involved in our basic principles led to 
the brave and persistent adherence to scientific principles, the per-
sonalization of the \vorkshop, and the extraordinary financial support 
enjoyed. The countless basic services rendered are fast becoming 
matters of history, of \vhich Io,va may be justly proud. The organiza-
tion and conduct of the Station furnish a thrilling example of the joy 
of pioneering on a new frontier in which all the workers of the Station 
are sharing. 
ASPECTS OF GENETIC PSYCHOLOGY 
The work of the Station is generally spoken of as "child develop-
ment." It covers general approaches to genetic psychology in the 
broadest sense. As Stoddard has said : 
The staff of the S tation, \\'bile regardtng the child as a psychological 
whole, does not consider him amorphous. It is feasible to analyze the 
concept of the whole child for purposes of cross-sectional or longitudinal 
study, putting hin1 together again, as it were, at appropriate consolidation 
points.44 
The central laboratory of the Station is a nursery school having 
adequate samples of children from two to five years old for experi-
mental purposes. Thus the child as a \vhole becomes the object of 
experitnent and care. No departlnental fences are recogntzed, re-
sources of the University as a \vhole are dra\vn upon, and the various 
sciences which have a bearing on child life cotne together in this focal 
center. 
The first director of the Station, Professor Bird T. Baldwin, in-
troduced investigations in physical gro"tvth and anthropometry which 
have continued up to the present titne under the able leadership of 
Professors C. I-I. McCloy and H. V. 11eredith. Baldvvin's Physical 
Growth of the Child jro11t Birth to Jl.1 aturit)' is a recognized classic.45 
On the basis of material gathered up to date, the Station can now 
make contributions in answer to certain theoretical and practical 
questions, such as: 
1. \Vhat body-build is most efficient in performing necessary physical, 
physiological and tnotor acts, that is, viewtng the body as a machine, 
\\that kind of machine should we try to develop? 
44 Stoddard, George D.: The second decade. Univ. of Iowa Stud., Atms and Progress 
Qf Research, No 58, 1939, p 7 
45 Univ. of I owa Stud. in Cluld \\ elfare, 1, No 1, 1921. 
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2. \ Vhat body-build gives the best insurance against infection and deteriora-
tion? 
3. What is the relationship bet\\ een diet and physical growth? 
4. What types of body-build appear most effective in terms of biological 
functionmg, as in fertlhty and longevtty? 
5. How far can we go through diet, exercise and other environmental con-
trols to develop desirable body-types? \Vhat are the limits set by 
heredity? 
6. What are the effects of race mixtures? 
7. Do anthropometric factors have stgnificant correlates in mental growth; 
in child behavior and adJustment ?4 6 
Parallel to the study of physical growth, and on a much larger scale, 
has been the study of n1ental gro\vth in many itnportant aspects, cen-
tering especially upon the nature of intelhgence, it~ conditions and the 
order of developtnent. This has attracted national attention under the 
leadership of Stoddard, Beth L W elltnan, and H. JVI. Skeels, together 
\vith a nutnber of research associates \vho have specialized in some 
aspect of the subject. The child is regarded not as a separate body and 
mind but as an integrated organisn1 ; and not only as an individual, 
but largely as a social being. 
\Vhile etnphasts throughout is laid upon developtnent of the normal 
child, the psychiatric background for this is recognized and has been 
favored by effective co-operation of the staff of the Psychopathic Hos-
pital. A nun1ber of jotnt appointments in psychiatry and child welfare 
have proved profitable. 
Under the dtrectlon of Dr. Ruth Updegraff, the preschool is not 
r eally a school but a substitute for hon1e life at that age with vast en-
richment for training in ho\v to liYe as an individual and as a social 
being in health and happiness. The playground and outdoor life are 
important assets and the day's progran1 is all a part of the play life of 
the child \vhich tends to develop the tnore desirable elements in the 
individual and in the group. 
The n1aintenance and developn1ent of the preschool as a model in-
stitution of its kind \viii go dovvn in history as an outstanding contri-
bution from the Statton through the crystallizing of the concept of the 
preschool, the developtnent of types of activities, and the training of 
pioneer teachers in this nevv and significantly expanding field. 
The Station has been moving distinctly in the direction of social 
experimentation. As originally planned, various departments in the 
46 Stoddard, George D · The second decade. Umv of Iowa Stud., Aims and Progress 





University have n1ade use of the opportunity for the pursuit of specific 
researches on the child. Rigorous studies have been conducted in the 
departments of physiology, hygiene, sanitation, dentistry, and zoology. 
Much en1phasis has been laid on sustained behavior studies, begin-
ning \vith the earliest reflexes observed after birth and tracing their 
developn1ent throughout infancy. These have been under the direction 
of Dr. 0. C. Ir,vin \vho carries on his \Vork in the obstetrics depart-
n1ent of the Children's Hospital. 
The nutrition laboratory has been an in1portant unit in the Station 
under the direction of Dr. Amy L. Daniels, a pioneer in utlhzing well 
babies in long-range biocheinical experunents. 
Genetic studies in art and n1usic discussed in other chapters have 
been favored not only by the facilities of the Station In those fields, 
but by a number of investigations in these fields \vhich have been un-
dertaken by the n1embers of the staff and for experimental develop-
ments in the preschool. Since the free hours do not occupy the tradi-
tional occupation at this level, art, music and speech in their varied 
forn1s tend to become dominant in child Ide and afford a valuable ap-
proach for the all-round development of the child through drawing, 
painting, modeling, n1usic and dancing. 
Through the generous long-time support of the Laura Spelman 
Rockefeller 11en1orial, proYision has been made for educational and 
social work in selected communities, ain1ing to identify and analyze 
typical home and other environmental situations, \vhich are more or 
less under the control of parents in rearing their children. This divi-
sion of the research \vork has come to be recognized as "parent educa-
tion" under the direction of Dr. Ralph H. 0 jemann, with a staff of 
associates. This has proved a happy approach both fron1 the scientific 
point of view and evaluation of kno\vledge and service. It has aided 
in the development of field serv1ce units including recent comprehen-
sive programs by radio. Extensive field studies have been made by 
psychologists, psychiatrists, and hygienists for the analysis of the con-
ditions for child life in distinctive types of con1n1unities; such as, a 
large city, a progressive rural district, and a backward rural district.* 
Such are some of the specific lines of approach in the study of the 
child under the impetus and \vith the very unusual facilities of the 
Station. The central then1e has been the d evelopntent of the nornzal 
child. The majonty of the investigations and resulting publications 
*The recent adc!ition of Professor Kurt L ewm to the staff has led to the introduct10n of 
s1gmficant new types of problems and to the organization of a group of advanced workers 
m co-operat10n with h1m in the apphcat10n of pnnc1ples of topology in social psychology. 
188 PIONEERING IN PSYCHOLOGY 
have been within the area n1ore specifically designated as genetic 
psychology. It has been the happy lot of Professor vV elhnan to guide 
and integrate investigations, especially on the nature and development 
of intelligence. 
I cannot here begin to give credit to the large number of mature 
and independent scholars \vho have worked in the Station, making 
independent contributions, or to the large number of these \vho are 
no\v stationed throughout the country as directors of research \Vithin 
this field. .L\fter all, the n1ost profitable output from the Station is 
the trained \\ orh.ers \\ ho \Vtll carry on. 
The scope of publication is indicated in the following table, based 
on the cumulative record to June 30, 1940. 
Station Publications 
( tncludes Station series and outside channels) 
Number 
General de\'elopment and methods of study . . . . . 35 
Nutrition . . . . . . . . . . . . 68 
Phystcal growth and measurement . . . . . . . 88 
Child psychology; child behavtor . . . . . . . 275 
Preschool education, education . . . . . . . . 117 
Parent education . . . . . . . . . . 135 
Character education and n1ental hygiene . . . . 47 
Studies in allied fields, such as physiology, dentistry, speech and art 53 
Reviews and abstracts . . . . . . . . . 42 
Popular bulletins; popular articles . . . . . . . 150 
Total • • 
Distribution of 1faterials Issued 
Directly by the Station 
Technical monographs . . . 
Popular bulletins and pamphlets . 




















Since the Station operates entirely at the graduate leYel for training 
specialists in child developtnent, it is significant that up to January, 
1941 there have been 66 doctorates and 116 n1aster's degrees awarded 
in the Station. 
It is needless to say that the department of psychology has been 
given a unique stronghold for genetic psychology through the virtual 




various points of vie\v and in inti1nate co-operation with the depart-
ment of psychology as a whole. 
Thus in tenns of facilities offered, the building of research and serv-
ice staffs, adequate financial support, and the good will of the U niver-
sity as a whole, the Station presents fonnidable contnbutions to 
genetic psychology as a study of the total personality of the integrated 
child in relation to the total situation. Its field is genetic psychobiology. 
It is a long leap from Stanley Hall's bold venture in child study to 
this up-to-date concept of technical approaches to child study. The 
first time I heard Stan ley Hall, he was introduced as the greatest 
authority in the v.;orld on the study of the child. He ackno\vledged 
this introduction, saying, 
"The chairman is probably right. I am the greatest authority on the 
study of the child. But the pity of it is that I am prestdent of a university, 
I am the writer of books, I am the edttor of magazines, I am a popular 
lecturer, I have been brought up as a professor, and I am supposed to be 
the sponsor for all types of research in the university. That is the pity of 
the situation." 
The Clark University type of child-study \vhich held an early S\vay 
faded out more or less universally in the educational mind, but IIall 
had the comprehensive and inspiring point of view which is today, in 
its advanced forn1s, the key to the s1tuation. 
To Dean Stoddard, who has been and is still the tnovtng spirit in 
this program, applied genetic psychology is under great obligation. 
He is the Stanley Hall of this ne\v epoch of Child Study based on 
farsighted and critical principles and a genuine sense of tts value for 
the betterment of the child, not only in Iowa but throughout the cul-
tural world . 
CHAPTER X 
PSYCHOLOGY IN EDUCATION 
"BRASS I~STRU\.1ENTS" IN EDUCATIONAL PSYCHOLOGY 
Follo\ving our definite policy of entering into allied fields \Vherever 
possible, by means of technical laboratory n1easurement, and of being 
alert to all sorts of applications that might cotne out of a technical ex-
periment in pure psychology, notable contributions to educational 
principles have been n1ade. In fact, one of the definite objectives of 
the laboratory has been to inject rigid laboratory procedure as a 
fundamental requiren1ent for a science in the division of educational 
psychology. It would be interesting to rev1e\v all the publications of 
the laboratory for the last forty years and list such contributions to 
education. 11any have been avo\vedly of an educational character; 
but in the majority of our researches, the educational significance has 
been a by-product of the establishment of psychological facts and 
principles. 
Among the general principles thus derived are the following: ( 1) 
The extent and significance of individual differences in native abilities 
and the necessity for ways and means of taking these into account in 
educational procedures; as, for exa1nple, in the variety of talents, sub-
normal and super-nonnal deviants, and various degrees of common 
delinquencies and defects of children. (2) Both anin1al and human 
psychology as pure science carry \vide in1plications for techniques in 
learning. ( 3) In n1any channels the laboratory provides specific ap-
paratus and techniques for training purposes. In short, educational 
psychology in the laboratory limits itself to laboratory procedures; 
whereas, educational psychology in the practical field flo\vs out of 
general educational theory and operations and experiments in the 
actual schoolroon1. 
Where individual treatment is necessary, the college of education 
and the Psychopathic IIospital have delegated the responsibility for 
re-education and adjustment of educationally maladjusted children to 
the psychological clinic. In recent years the largest nun1ber of cases 
has been handled in speech correction, and cases from the tnost ex-
' 
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treme stutterers and spastics dovvn to a variety of inceptive speech de-
fects have been treated. 
Next in importance has been the reading clinic. Through co-opera-
tion with the Psychopathic Hospital and the college of education, the 
training of skilled psychologists has become a distinguished feature of 
the clinic. 
In the psychology of music emanating from the laboratory the most 
widespread interest has pertained to interests in musical education 
built around the theory of the nature and the means of development 
of musical talent. This has not been limited to the exceptionally 
talented but pertains to all levels of musicality. Definite procedures 
developed in the laboratory are being inaugurated in the music schools 
and especially in the public schools. 
From the Iowa psychology of graphic and plastic arts there has 
emanated a considerable nutnber of procedures for selection, analysis, 
guidance, and intensive training through the elementary courses in 
art. 
In the department of speech a new type of comprehensive course in 
phonetics has grown out of the laboratory researches in that field, and 
manuals for general training in artistic and effective speech have been 
developed. 
In all these educational disciplines emanating from the laboratory 
there is a unique element of stability and permanence \vhich vve may 
call a frame of reference, the essential part of which is the organization 
of the training of the child on the basis of prehn1inary analysis of his 
needs, competence, and level of achievement, together \vith an attempt 
to fractionate the learning process 1n such a \vay that the learner al-
ways has a specific objective and the means for knowing and evaluating 
the nature and degree of progress made in the training. Techniques 
of the classroom do and should shift with personalities and the count-
less changes in educational progress; but this frame of reference which 
rests upon laboratory measurement, when competently elaborated and 
established, is destined to be of fairly permanent character. With that 
as an objective, scientific research in educational psychology has not 
only a starting point but also a ccblue print" for endless educational 
research. 
The holding of joint appointments by psychologists in the college of 
education has been of vital importance in eliminating the traditional 
conflicts between departments and in the functional transfer of psy-
chology into the organization and teaching of educational psychology. 
- - -- -
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For one thing, our teachers of education do not teach elementary 
psychology in courses in education, since it has ahvays been a pre-
requisite to such courses. A sympathetic recognition of this fact has 
been very wholeson1e as educational psychology is not taught until 
the student has some knowledge of psychology and has acquired a 
psychological attitude.* 
PSYCHOLOGICAL THEORY OF EDUCATION 
From technical approaches such as those just mentioned and from 
my actual experience as a teacher, there have grown up a number of 
definite theories in the psychology of education. To put these theories 
into practice and to assen1ble them in a cumulative series leading to a 
general theory, I have followed the novel plan of dealing with one 
general issue at a time, expressing each in the form of a series of open 
letters. Among these are the five letters contained in my Preview to 
C allege and Life -17 and my open letters to the professor, the college 
dean, the junior college dean, and the unpublished one to the univer-
*I must here touch upon a movement whtch has affected university education on a 
national scale; namely, the spread of a "Teachers College" pattern into the orgamzation of 
state un1vers1ttes and independent colleges In the large state univers1hes in wh1ch this 
type of orgamzatlon has become dominant, psychology was largely taken over by education 
and made a service umt. Ps) chology has often been promoted on a large scale in th1s matter 
but has alv .. ays tended to lose 1ts 1denttty, chotec of leadersh•p, and imttahve. The Univer· 
s1ty of Iowa perhaps holds the most cons1stent record for res1stance in oppos1hon to this 
type of organization, our policy often bemg spoken of as the Iowa Plan 
P sychology has always stood on 1ts O\vn feet, had every encouragement for 1ts develop· 
ment without any sense of subordination, and has therefore had the opportumty of adhering 
to tts scientd1c tcchmques, utilizing laboratory factl1hes, and d1rectmg research interests 
along lines which are the natural outgrowth of the fundamental work done in the labora· 
tory. Indeed, research on educahonal problems was well on 1ts way in the laboratory before 
the college of education had become mterested in the expenmental approach. This 1s quite 
in contrast to what ts seen 1n several umversthes and colleges where psychology is clearly 
dommated by the practical mterests of education. Thts s tatus of psychology and education 
in Iowa was made posstble by rec1procal and sympathetic wtlhngness to co-operate 
The teacher-college type of organt7ahon in colleges and univers1ttes has resulted in the 
tendency to "separate education from learning" m that a four-year undergraduate course in 
educatiOn is set up w tth rigorous profess10nal requirements, supposedly to cater to the 
public schools In some mstttut10ns, there are more students regts tered in the college of 
education than m the college of arts and sc1ence; but, as a rule, the scholarly professors are 
in arts and sctence. It ts to the great cred1t of the college of education in Iowa that pro-
fessional traming for education has been largely wtthm the graduate area and that only 
a minimum requirement for certification has operated m the college of arts and sc1ence; 
and that during the last two years. 
A sequel assoctated wtth thts t ype of organization 1s tha t, mstead of usurpmg the nght 
to t each how to t each every subJect, our college of educat10n has establtsbed co-operative 
relationship wtth every department so that a course in how to teach, for example, physics 
or Latm, is taught by a person who 1s technically recogmzcd and has a status in the de-
partment of h1s spectaltzatton and IS also quahfied from the educational pomt of v1ew. This 
d1v1sion of labor has r esulted in great vitalization of the motivation of undergradua tes 
toward the mterests of teachmg and has latd sound foundations for graduate work 
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sity president. I have had the satisfaction of seeing son1e of these 
letters distributed in large editions and actually put into practice on a 
surprisingly large scale. While I have not attempted a general philos~ 
ophy of education, the underlying principles of such a philosophy may 
well be gathered through the cutnulative series of those open letters. 
I take particular satisfaction in saying that n1y interest has not been 
primarily to build up a theory but to put such fragn1ents of theory as 
I have into actual practice. 
THE GIFTED STUDENT PROJECT 
The Gifted Student Project in the National Research Council must 
find a place in this series because it \vas distinctly and essentially an 
I o\va feature, in that I formulated the progratn and got its approval 
in the Council, and Professor G. W. Stewart, also of Iowa, went out 
to colleges and universities on the n1ission the first year \vhile I served 
as representative for the ren1aining five years of the project.* 
During the war I served as chainnan of the con1n1ittee for the 
selection of college seniors \vho could be trained most effectively in a 
short time for technical services. We had in operation a plan by which 
college faculties were asked to select from their senior classes ten per 
cent of the students ~rho were tnost promising in this respect. This 
met with such favorable response and seemed to be so profitable that 
at the close of the war we found general support for a project to 
adapt and continue son1e plan of selecting and encouraging gifted 
students for peace-tin1e purposes. An adequate grant for the purpose 
was received from a foundation, and I was made chairman of this 
peace-time program partly because of having originated the idea and 
partly because I was chairman of the Division of Anthropology and 
Psychology and a me1nber of the Division of Educational Relations in 
the National Research Council. 
During that year in Washington there was some dissension in the 
Council concerning the way in wh1ch it should make its contacts with 
the country at large. The previous year the Division of Educational 
Relations, of which I<ellog was chairn1an, had sent out visitors fron1 
the Council to take cognizance of the resources and other facilities for 
the encouragement of graduate work in the universities and they had 
* It was notable that in it tattve for this movement came out of the Mtddle \Vest , \\htch 
on issues of thts kmd, was much more respons1ve and far in advance of the older and 
crystallized muvers tties. Iowa therefore became a sort of symbol of the conservative pro-
gressive educat iOn commg to the front m the Mtddle \Vest for a recognition of the in-
dividual m education. 
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piled up elaborate stackc; of reports. I had opposed this plan for two 
reasons : one \vas that universities \\·ould not welcome a man \vho 
came in to inspect them and extract reports ; and the other was my 
prediction that those reports would never be used in any effective 
manner. Both contentions were, of course, true. So the Gifted Stu-
dent Project came from a few of us \vho represented the opposite ap-
proach; namely, that of sending out a good-will messenger whose aim 
\vas to bring something from the Council to the universities or colleges 
instead of going out to investigate thetn. 
To accomplish this, it 'vas necessary to have a worth-\vhile message 
\vhich \vould appeal to colleges and universities. This took the form 
of a series of suggestions \Vhich might be considered in the interest of 
adequate recognition of the needs of gifted students. The formulation 
of these and their revision from time to time \vas left to the Council 
representative. During the first year Professor Ste\vart concentrated 
upon the following issues: 
Faculties should give as much attention to gifted students as to poor stu-
dents This should take the form of individual encouragement rather than 
teaching~ Emphasis should be laid upon quality rather than quantity of 
work. Various means, such as honors courses, the beginning of research, 
public recognition, flexible curricula, and companionship \Vith scholars, 
were reviewed. 
In preparation for my part of the \Vork I approached the problem 
from the point of view of educational psychology and listed over a 
hundred specific things which n1ight be significant. In the actual 
fieldwork I boiled this list down to fourteen; and as a sort of stunt 
throughout n1y travels, I kept n1y kit of projects limited to fourteen on 
the analogy of Wilson's fourteen points \vhich \vere in high favor at 
that time. These changed fron1 time to time as my experience broad-
ened and I gained insight into actual needs and conditions of the 
country through the vigorous response given by each institution in the 
discussion of the needs of gifted students. A list of these as they stood 
toward the end of the project is given in my Learning and Living in 
C ollege/8 which is essentially a report on the Gifted Student Project. 
The procedure in the actual operation of the project was rather 
formal. An invitation \vas sent out by the secretary of the National 
Research Council, which vvas recognized as a working unit of the 
National Academy of Science, asking the president of a university if 
he would welcon1e a visitor from the Council for conferences on the 
4 8 Iowa C1ty: The Universtty Press, 1927, Vol. 2, Pp. 124. 
' 
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Gifted Student Project. Upon a favorable response to such an invita-
tion, an itinerary \vas made out covering a period of from two to six 
weeks. 
The plan met v;ith extraordinarily favorable response so that the 
day of the visit was made a campus feature in the interest of gifted 
students and took a variety of forms for meetings of faculties and stu-
dents. The result was that a day's \vork turned out to be unreasonably 
strenuous.* 
Important business has been done in a day by good-\vill n1essengers 
on a campus, but few educational issues have drawn so vigorous re-
sponse from faculties as did the appeal for gifted students.** Although 
the topic for each conference \vas different throughout the day, all 
dealt with the same fundamental then1e \vhich had been my principal 
interest during my year in the Counctl and the year before that, dur-
ing which time the project was conceived and discussed among the 
scientists and educators. The psychological theory underlying this 
* I shall never forget my first day out It was in Bloomington, Indtana. Every hour of 
the day and evenmg bad been scheduled 10 advance I arnved on the mormng train and 
was met at the statton by a professor of psychology who took me to a psychology breakfast 
whtch was contmued as a conference unhl ten o'clock, at whtch hme I met wtth the prest· 
dent and a group selected by h1m as mterested in personnel service. This conference las ted 
unhl twelve o'clock. At that hour the pres1dent gave a luncheon for the deans and other 
admmistratlve officers and the conference contmued until two o'clock. Then there were a 
number of mdividual interv1ews, and at three o'clock I was to address the faculties. I 
thmk th1s mcluded all the faculttes except law and med1cme. That meetmg contmued for 
more than two hours, and a t s1.~ o'clock there was an all-univers1ty d1nner announced as 
given "m the cause of recogmzmg gtfted students throughout the umverstty" I had been 
worked mto a s tate of tenston m wh1ch one feels tha t he has a grasp on the sttuatlon and 
1s enthusiastic about going on but does not reahze the ltmtts of h1s energtes. Seated at 
the dinner table next to the prestdent, I confided in htm that my soup plate seemed to be 
rockmg, which probably ,.,.as a wammg that 1t would be better for me to rest than to eat 
at that tme. So I was taken to a stde room and fell 1nto a profound sleep for an hour 
which restored my energtes so that at the close of the meal I reappeared and was mtroduced 
by the toastmaster as the speaker of the evening. I spoke for about twenty mmutes, chal-
lengmg dtscusston whtch grew so intense and lively that 1t contmued unttl eleven o'clock, 
and dunng these hours I stood smgle-handed, responding to raptd-fire quest10ns from all 
quarters. I then took the night tram and appeared at Purdue to go through a stmtlar program. 
This first-day's program was m some respects extreme, although on several occasions it 
was fully duplicated; as, for example, 10 the Univers1ty of Washmgton, where on one day 
I addressed four faculties and attended and spoke m turn at a breakfast, luncheon and 
dinner, m addit10n to a number of mdivtdual conferences with the facul ty and students. I 
mention thts in part to show that the proJect attracted general interest and met w1th great 
favor on the part of colleges and umversttles everywhere, and that, in each case, the ent1re 
campus was responsive to the 1ssue. 
•• One feature, whtch developed much interest, onginated by Stewart and later continued 
by me, was the plan of allowtng each department to select one or more of its most promis-
mg students to meet wtth the vtsttors for discussiOn and counsel. Thts honored a stgmficant 
group of people who were perhaps brought together for the purpose for the first time, and 
gave the vist tors an opportumty to answer questions centermg on the hve •ssues in the 
minds of these selected groups. It was surpnsmg to see how many attitudes could be 
changed at a conference of this kind on a comparatively short nottce. 
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aspect of education had been vitalized through my experiences as dean 
of the graduate college in the University of Io,va: but the \vhole pro-
ject \vas an outgrowth of my laboratory experience in the tneasure-
ment of individual differences. 
As I look back upon it no\v, one of n1y personal traits cut an im-
portant figure here; that \vas my extrovert tendency to thrust myself 
into a frontal attack, not stopping to count noses but forging ahead on 
the objective in hand. This attitude, of course, dre\v fire and that \vas 
\vhat livened up the situation and put enthusiasm into the issue on the 
campus. 
One of the by-products of this Gifted Student Project was the 
adoption of n1y 0 pen L etter to a College Senior as an annual message 
to every senior graduating frotn a liberal arts college. This letter \vas 
circulated for a nun1ber of years by the Council and at other times 
by other national agencies, while several universities and colleges 
printed their O\vn edittons from time to time, so that this bulletin has 
been circulated for t\venty years in some form or other and has served 
• 
a untque purpose. 
Another by-product of this project was the building of a series of 
bulletins, one for each departtnent of science interested in research, 
analyzing the needs, \Yays and rneans, obligations and probable pro-
fessional outlook for students desiring to specialize in a given field. 
I organized and edtted the first volun1e of these. They \Vere issued 
for several years by the Council, sometimes the same bulletins being 
printed from year to year and at other tirnes one written for each 
year by a different representative. These were made available to all 
college administrators and to students \vho might \vrite for them. 
They proved a very valuable guide. 
It would be interesting to kno\v how 1nany in1portant resolutions of 
faculties follo,ved immediately upon the n1essages presented by Ste\vart 
and myself. The factors proved timely in the launching of the move-
ment for the recognition of individual differences. At Williams and 
at Dartmouth I came in at the height of reorganization n1oven1ents 
and several of the issues \Vhich I presented fitted eff(!ctively into the 
progratn for the reorganization of the curriculum. 
It was indeed very gratifying to have the privilege of representing 
the highest national organization of scientific men on this issue, con-
veying good-will greetings and policies -vvith uhnost freedon1. Many 
of the measures which \Ye advocated \Vere revolutionary frotn the 
point of view of traditional curriculum-making, but we had absolutely 
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free hands, free speech, and the privilege of \valking in where local 
administrations often feared to tread. 
It \Vas gratifying to have the annual approval of our procedure and 
the results of the project in the National Research Council. There 
was no difficulty in financing it. Ho\vever, neither Stewart nor I felt 
that we could continue work on this project beyond the sixth year. 
A proposal \vas Inade to make it a full-time job for a period of years, 
and this could easily have been financed ; but there did not appear to 
be any qualified representative willing to make the sacrifice. So the 
project can1e to a natural end and perhaps reasonably so; because, in 
large part, it had served its purpose as a psychological move in the 
after-\var period, and faculties throughout the country had becon1e 
active and aggressive on this issue on the~r O\vn initiative. 
AN ACADEMIC "BRAIN DERBY" 
In my development of the Gifted Student Project, the center of 
en1phasis lay, of course, in the discovery and n1otivation of the gifted 
student; and in my Learning and Livzng in C allege I outlined various 
ways of serving this purpose. The I-Iarvard chapter of Phi Beta 
Kappa \vas at that time concerned about the \vays and means of rais-
ing qualifications for men1bership in this honor society and particular-
ly in the possibility of discovering suitable material early, posstbly at 
or soon after admission to college, in order that promising students 
might be identified and guided in the courses of study leadtng up to 
honors. They asked me if I could n1ake a suggestion for some pro-
cedure which might be sponsored by this society on a national scale. 
In response to this request I dre\v up in skeletal fonn a plan for 
competitive exatninations and later published it under the title "In-
tercollegiate Academic Contests." 49 
This particular procedure was an adaptation of a plan I had devel-
oped for acaden1ic contests an1ong high school students under a state 
organization, practically the sa1ne systen1 \vhich \vas put into opera-
tion by the college of education for the State of Io\va in 1928. 
The phenomenal developn1ent of the so-called Io\va brain derby 
under sound and efficient leadershtp of Professor Lindquist is a mat-
ter of record. A majority of the high schools in Iowa are under its 
influence throughout the year and are represented in the final contest 
at the University in the spring. 'rwo features are outstanding: first, 
the schools are being highly motivated for superior achievement in 
49 School & Soc, July 28, 1928 . 
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the pursuit of the acaden1ic subjects in preparation for the local 
examination given annually, and in this there is a \vholesome break-
ing up of the tendency to be satisfied with a "union scale" of per-
formance so that each individual is encouraged to con1pete at his 
natural level; and second, through these examinations, a thousand or 
more of the most superior high school students in the state come to-
gether at the Untverstty for final tests and for a grand celebration of 
their achieven1ents. This IS a clean sport, vigorous as an athletic con-
test, \Vtth far-reaching practical results. 
Parallel \\'ith this academic tneet and operating on the same prin-
ciples, the University nO\V has corresponding contests on an organized 
state plan in music. Thts has vastly in1proved the status of musical 
organizations in the high schools, has given an opportunity for pro-
gressive selection and differentiation of musical abtltties and achieve-
ments, and has effectively motivated n1usically gifted students in the 
serious pursuit of their subj ects.* 
The same procedure operates in the field of speech, \vhere a state 
program is \veil organized for the tnotivation of speech instruction in 
the schools; talent ts discovered and encouraged, and in the final 
contest the outstanding talent in the state is given recognition and 
encouragement. 
Likewise, in the field of graphic and plastic arts, a similar type of 
contest is being developed \vith very great promise. 
It is interesting to trace the origin of these very significant practical 
movements to the scientific study of individual differences in the re-
spective subjects concerned. Much of this interest can, of course, be 
traced to the impetus given in the psychological laboratory for the 
development of precise knowledge of individual differences and prin-
ciples of selection and motivation.** 
* From students dtscovered by thts dragnet, an orchestra and a chorus are built up for 
intensive traming in the Unive1s1ty campus during the summer sesstons In the summer of 
1940, thts orchestra gave a notable s)'mphony orchestra performance at the end of the first 
week. Every partlctpant was highly talented. 
**Iowa has held a notable lead in the development of state contests m academic subjects ; 
such as, the general acadcmtc contest and contests m music, speech, graphic and plastic arts, 
and dramatics. Each year some Improvement is made, and there are some fundamental 
changes taking place m regard to the conceptions of purpose and general plan of meetmgs. 
Thus, the academic bram derby will be dtscontinued m its present form and will be re-
placed on a larger scale by a program of achievement testmg m the schools with emphasis 
upon both aptitude and achievement. The state music festival proved too large and was 
therefore dtVided mto reg10nal ttntts. The unit which meets at the University bas become 
a conference clmtc wtth extensive opportunities for performance Stmilar changes will, of 
n ecessity, have to take place in the other state contests The general trend ts to stress the 
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In order to facilitate the application of educational implications of 
laboratory experiments, I have published a series of thirty articles 
during the last four years in the Music Educators Journal, under the 
heading "The Psychology of lVIusic." In these articles I have described 
a laboratory experitnent in high relief and have then pointed out the 
educational itnplications for musical education, stressing in particular 
the possibility of trying out the recon11nendations made in the actual 
teaching of 1nusic. 
1\1y Psychology of .Jf usical Talent 60 \vas, of course, essentially 
pedagogical in its aim. 11y P s:>'chology of 111usic 51 has four chapters 
dealing especially \vith psychologtcal 1nethods of n1eeting teaching 
situations. In n1y Why ~Ve Lo1.te Pt!usic,62 Chapter II, "11usic Before 
Six" and Chapter III, "1\I usic Bet\\'een the Ages of Six and Ten" 
present my vieV\1S on teaching music to children. 
THE TEACHING OF RELIGION IN A STATE UNIVERSITY 
At the opening of the present century, the people of Iowa as a class 
had a normal and stabilized but highly denominational religion. They 
fostered the denotninational college and frequently branded the State 
University as a godless institutton. Having lived in the atmosphere of 
the philosophy and psychology of religion at Yale University, I soon 
came to the conclusion that the Untversity \vas neglecting sotnething; 
and I began to look at the local situation in a practical \\'ay, as head 
of the department of philosophy and psychology and dean of the 
graduate college. 
In my address as retiring president of the Midvvestern Philosophical 
Association in 1908, I took as tny subject "Play in Religion," and 
attempted to show by psychological analysis that religion is a natural 
and essential elen1ent in mental developtnent and that it takes the 
form of self-expression for the joy of expression, as in play. Professor 
Starbuck, already well-kno\vn as an authority on the psychology of 
religion, introduced courses on that subject in the department. At 
that titne it \vas generally conceded throughout the country that a 
state university could not offer formal courses in religion. In the 
faculty and in the student body as a \vhole, there \vas a fine and posi-
tive expression of the religious life ; but this was vie\ved as something 
outside of the University's sphere of influence. In the popular mind, 
religion stood out as sotnething quite apart from learning. 
60 New York S1lver Burdett, 1919. 
51 New York: 11cGraw-H1ll, 1938. 
62 Ph1ladelph1a: Qhyer Dttson, 1941. 
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To tneet the clearly felt needs and at the same time avoid the limita-
tions put upon the state supported institution, we conceived the idea 
of allo\ving certain approved local ministers to offer elective courses 
for a very limited amount of credit in the acaden1ic progran1. This 
offering was enriched by listing with the religious courses certain 
academic courses; such as, the Bible as literature, the history of the 
reforn1ation, and the philosophy of religion. This policy \vas grad-
ually sanctioned by the University authorities and \vas in operation 
about fifteen years. 
The significant thing about this movement was that it paved the 
\vay for the establishment of the no'v \vell kno\vn Iowa School of 
Religion, which carries the same principle of organization to a higher 
and more forn1al level in that Protestants, Catholics, and J e\vs are 
united in a school1naintained by the churches or private benevolences 
but sanctioned academically as a department in the University and 
operated on the University grounds. Thus, in a single generation, the 
\Onception of the teaching of reltgion in a state university \vent through 
a natural but very rapid development from the traditional fearing and 
ignoring of the problem to a well organized policy and practice of 
religious education with a fully recognized place in the curriculutn. 
Such a bold venture could come about only by a tin1ely developn1ent 
of broadmindedness in religious thinking in harmony \vith social and 
industrial evolution of the day and the vitalizing of the academic cur-
ricula by the development of a functional view of life as a \vhole. This 
School of Religion was organized as a national experiment and has 
been influential in the developtnent of similar n1ovements in other state 
institutions. 
During this period of chastening of denominationalism and the in-
con1ing of a co-operative spirit in the first decade of the present cen-
tury, I made what I no\v regard as a stnall, yet significant job analysis 
of religious co-operation in Io\Ya City as a university town. Under 
the leadership of the ministerial union of the city, six Protestant 
churches seriously considered the follo\ving plan : 
Each church \vas to n1aintain its denotninational identity, the n1orn-
ing service, Sunday school, and the young people's groups. But for 
Sunday evening an all-city co-operative progratn \Vas set up. In gen-
eral it recognized six fields of activity for Sunday evening; natnely, 
evangelistic services; church extension; children's progratns; music, 
dramatic reading and pictures ; lectures; and conferences. These were 
paired to alternate so that each Sunday evening three programs \vould 
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operate, one in each of t\vo churches and one on the University cam-
pus. Thus, in general, there \vould be a progran1 of distinguished 
sern1ons or lectures sponsored jointly by the churches and the Uni-
versity, the program for young people don1inated largely by interests 
in n1usic, dramatic arts and moving pictures, and the children's pro-
gram featured by children's activities as opposed to fonnal instruction. 
This proposal \Vas laid before the six churches and a vote \vas taken 
which resulted in three churches for and three against the plan. How-
ever, at that point it was dropped because it \vas felt that it could not 
be successful unless it had fairly unanimous support. But even sup-
port of half of the con1n1unity for such an advanced program was 
rather remarkable at that time. I still feel that in principle the pro-
gratn is sound ; and if religious leaders of town and go\vn in Iov..·a 
City today attempted to set up such a program, it would carry and 
might well become an epochal event in applied religious education. 
We may recognize three objectives for the developn1ent of religious 
education in a community of this kind: first, acadetnic instruction in 
religion; second, the integration of students' religious activities and 
organizations under the guidance of the School of Religion ; and third, 
the reorganization of church acttvities in hannony wtth social and 
religious progress and on the basis of a sound psychology of educa-
tion. The first 1.\vo of these objectives have been achieved to sotne ex-
tent on the campus. The third may be the next logical step, and in 
this the School of Religion may take a guiding hand but \vill work 
primarily through the presence of faculty and student participation in 
their respective local churches. This will be religtous education ap-
plied. It will tnake the churches of the university tovvn a n1odel ex-
perimental unit in the advancetnent of religious life. 
Among the basic principles involved in such a movement are the 
following: 
1. In all educational activities we should recognize the principle of 
individual differences \vhich is perhaps more deep-rooted and sig-
nificant in religion than in any other field of learning, adjustn1ent, or 
co-operative activity. This plan is opposed to the much agitated 
theory of organic church union \vhich rests on the assumption that all 
the people of a community should worship in the san1e church and in 
the same manner. By this plan the principle of individual differences 
is in1plemented so as to conform fully \vtth current psychological 
theory. 
2. As the introduction of experiment has vitalized science, so the 
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introduction of worship and learning through self-expression has 
vitalized religion. By this plan, the religtous activity of the com-
nlunity takes the fonn of dran1atic exhibition of progress in religious 
thought, the vitalizing of religtous values, the utilizing of skills in 
achievement, and the general pnnciple of learning by doing, each in-
dividual being given his chotce of avenues for self-expression. It 
recognizes the fact that personal development, whether in learning or 
skills, ahvays con1es more effectively through self-expression than 
through teaching. 
3. The in1plantation of religion is most effective in childhood and 
early youth. Yet religious church hfe has been built dominantly on · 
the adult pattern, assuming that the adults would cater to youth and 
provide religion for the children. 11y plan recognizes individual in-
terests and natural levels of achievement. It casts religious activities 
in the forn1 of conference, play, contest, and the spirit of joy in achieve-
ment. Chtldren have Sunday school activities built on up-to-date 
educational theory. Youth can conduct their own programs through 
the n1eans and in the interests vvhich make the largest appeal to them. 
The long-faced pietists can have their cravings satisfied except in one 
point; namely, that they can not force their way of thinking upon the 
rest of the con1n1unity, and advanced religious thought will be pro-
nloted on the pnnciple of the forum. 
4. The prevailing developn1ent of church organization throughout 
the state must be respected and encouraged. The church maintains its 
state affiliation and local organization and features essential to the 
maintence of these. Students may be trained for active leadership in 
their hotne churches and communities. At the time this plan was first 
proposed, the evening service was more prominent than the morning 
service. Since then, the evening service has dropped out \vithout the 
logical developtnent of a substitute. Today, this plan n1ight serve this 
purpose. 
5. Art should hold a large part in religion; worship should be 
beautiful. The clue£ n1edta for children and youth here provided for 
are music, dratnatics, and pictures, all to be rendered in a religious at-
mosphere, cultivating the love of God and the love of n1an reverently. 
6. A progran1 of this kind should prepare for and cultivate a spirit 
of social a\vakening, \vhich in n1odern times takes the place of revivals 
and religious stagnation, keeping abreast \vith the times in the spirit 
of freedon1 and the desire for religious growth. 
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PHYSICAL EDUCATION 
When it became apparent that the policy adopted for the organiza-
tion of research work in speech was an assured success and clearly in-
dicated a type of approach to other new fields, President J essup called 
me in and said, ''I will give you ten years to develop bona fide grad-
uate \VOrk in physical education." Everybody kno\VS how barren phys-
ical education was from the scientific and academic points of view at 
that titne in graduate work throughout the country. The challenge 
was accepted and, as usual, the success of the venture depended on the 
discovery and encouragement of a more or less genius-like personality 
for leadership in that field to put the adopted project into effect. 
Let us recall that the underlying principle was that the candidate 
for the doctorate in physical education must have foundational \vork 
in the underlying sciences~ such as, physiology, anatomy, psychology, 
mathematics, and education; that all this instruction shall be obtatned 
from the specialized departments while maintaining a core untt in the 
general history and theory of physical education ; and that the doc-
toral dissertation n1ay be \vritten under the direction of speciahsts in 
any of these underlying sciences, in \\rhich the contributions to the 
theory and practice of physical education 1nay be found. It was as-
sumed that desirable proficiency in floorwork and management of 
practical work in physical training had been covered so that all the 
researches leading to the doctorate \vould center around scientific 
laboratory or field studies. We were not fortunate tn our first choice 
of a professor to develop this program. Although proficient as a trainer 
and having a doctor's degree in physical education, he failed to show 
any aptitude for directing research or for integrating a co-operative 
program with other departments, so we marked tin1e for three years . 
At the end of that tin1e, Professor l\1cCloy had cotne tnto the Child 
Welfare Station as a spectalist in anthropotnetry. He \vas thoroughly 
conversant \vith the practtcal work in physical education, but his in-
terests lay entirely tn scientific approaches. He was gtven a joint 
appointment in physical education and his tin1e \vas reserved exclu-
sively for research with the privilege of utilizing any facihties available 
in the University. He itnmediately drew around hin1 a new type of 
advanced student of physical education and opened the way for the 
granting of the doctorate for research wtthtn that field. 
As director of research, 1\IcCloy has set a retnarkable record in his 
own output and in the contributions of his research students. He 
teaches a course in the psychology of physical education. I think it 
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n1ay be safely said that in this respect the Io¥:a department of physical 
education has no close cotnpetitor an1ong universities of the country. 
It is surprising to see \vhat extraordinary facilities for the develop-
n1cnt of this \vork \vere lying idle in the medical school, in child wel-
fare, in psychology, and especially in physiology. The connection of 
psychology \vith this work lies in the fact that most of the researches 
are extensions fron1 the techniques standardized in psychological ex-
peritnentation and statistics. 
THE TEACHING OF PSYCHOLOGY 
From the very first, the department of psychology at Iowa has 
recognized its responsibility for applying psychology to the art of 
teaching psychology. \\' e have accepted seriously the challenge: Thou 
that teachest others, teachest thou thyself? \Ve have enjoyed absolute 
freedotn and tnuch encouragement for experitnentation in this field and 
have ain1ed to keep in the front line of experimentation as facilities 
and methods of teaching have developed. Throughout the period un-
der discussion, experimentation has been continued in three fields of 
the teaching of psychology: namely, the elen1entary course, the labora-
tory course, and first-hand experiments. I shall give a brief account 
of each of these in so far as they deal with methods of teaching in 
general and \Vith teaching of psychology in particular. 
The Ele1nentary Course 
The principal steps to be considered in relation to the elen1entary 
course are: (a) the introduction of the class experiment; (b) the 
orientation lecture; (c) sectioning on the basis of ability; and (d) the 
project method. 
(a) The Class ExperiJJLent. During the first decade I developed a 
system of class experiments designed to take the place of the tradi-
tional lecture. The committee on the teaching of the elementary 
course, of \vhich I was chairman in the American Psychological Asso-
ciation, approved this plan unanimously and published an account 
of it.03 
In accordance with the recon1mendations of the comtnittee, the 
elementary course should consist of one class experitnent, one orienta-
tion lecture, and one discussion group in small units sectioned on the 
basis of ability \Vi th careful provision for promotion and dernotion 
from time to time as the student develops. 
63 General report on the teachmg of the elementary course in ps:> cbology: Recommenda-
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The directions for class experiments were published in the form of 
a manual, Elentantary Experi11lants ht Psychology, 54 which for a 
period of about twenty years outsold all the other experin1entaltnanuals 
together and proved of great value especially in small institutions 
\vhich could not offer any laboratory course. A con1plete revision of 
that manual \vas published in 1935.55 
The class experiment \vas designed for t\vo reasons: first, a positive 
conviction that no respectable science can, in the long run, ignore 
systematic experitnentation as the method of teaching the first course; 
and second, the desire to avoid taking the elementary student into the 
laboratory for the n1anipulation of apparatus before he has gained an 
orientation \vith reference to the psychological problen1. 
I have observed in universities which have \veil-equipped labora-
tories that if the elementary student is taken into the laboratory for 
individual experiments in the first course, he fails to see the psycho-
logical problem and at best learns to n1anipulate instrutnents which 
are usually a bugbear to hin1. He has no orientation for perspective 
and becomes distinctly instrument-minded. The experin1enter can 
n1ake of the class experitnent a finished work of art, both as to the 
presentation of stitnuli and the organization of the student's responses. 
in such a way that he need not apologize for repeating it in exactly 
the same way from section to section and frotn year to year except in 
so far as he can add finishtng touches or introduce ne\v experin1ents 
to bring the course up to date. 
Thus, for the teacher, the class experitnent has the advantage of 
calling for only one set of apparatus, and this is especially designed 
for the classroom. Only one men1ber of the staff needs to prepare 
the experiment. It reduces enorn1ously the amount of titne taken for 
the direction of experin1ents and the size of equipment, and therefore 
the cost of instruction also decreases. 
Since the procedure is highly standardized for the student, a class 
experiment has the advantage of giving hin1 a whole hour period of 
participation in an actual experitnent on one specific topic, as if he 
and the instructor were the only persons present in the roon1 regard-
less of the size of the class, Vv here all his energies are directed to the 
development of insight and precision in response to the situation set 
by the experitnenter. He is very much better off from every point of 
view than he would be if he were thro\vn upon his own resources in 
54 Seashore, Carl E : New York: H enry H olt and Company, 1908, Pp. 218. 
55 Seashore, Robert H. and Seashore, Carl E · Manual of elementary experiments in 
psychology Ne'' York· Henry H olt and Company, 1935, Pp. 219. 
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the individual laboratory or were taught the facts \vithout experiment. 
As he organizes hts o\\·n record in review, he feels that he really under-
stood what he \vas doing and finds that it conveys an organized body 
of facts on a spectfic psychological problen1. The instruments used 
n1ay be sin1ple or cotnplicated, but that is none of his concern at this 
stage since the exercise is designed as a training in exact observation 
in the controlled si tuatlon \vhere the instructor takes the full respon-
sibility for the control and the object is not primarily to teach the 
operation of instrutnents. 
The manual for the elen1entary experitnents \vas so designed, that 
in the absence of a laboratory, every experitnent could be performed 
\vithout recourse to the equtpment of a psychological laboratory. As 
~1unsterberg satd, in response to an inqutry about the equiptnent of 
a psychological laboratory in a sn1all college, "\Vhat you need is some 
paper, pins and string and an instructor who kno\vs hts subject." For 
two decades, thousands of students in stnall colleges were enabled to 
perform an experin1ent a week relatively \vithout equipment. 
On the other hand, in laboratories such as ours, equipped \vith a 
special series of instruments designed for the purpose, the manual, 
which in this case \vas a 'vorkbook, could be follo\ved by the student 
and save the expense of n1imeographing and printing the directions. 
In this form the class experiment was conducted once a week through-
out the year for three decades; that is, up to the period of my retire-
n1ent from the headship of the department, and I think it was gen-
erally recognized on the campus as an outstanding example of the 
scientific teaching of concrete facts and the installation of skills in 
psychological observation. 
(b) The Orientation Lecture. The orientation lecture, given once 
a week, was designed as a reaction against the so-called informational 
lecture which is intended as a substitute for reading. In lo\va \ve 
have always required heavy reading assignments in the elementary 
course, the reading being superYised in conference sections. The 
students have been required to buy two or three textbooks, and am-
ple sets of reference books haYe been n1aintained in the reference sec-
tion of the departn1ental library. Repetition of textbook material has 
been avoided in the lecture. The orientation lecture has therefore been 
used to organize the findings of the assigned readings and integrate 
the findings of the experin1ents with then1. Ordinarily examinations 
have been restricted to the assigned readings as the character of the 
work done in the experimental unit is on record for each day, and 
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the orientation lecture has been used n1ainly to create an atmosphere 
and point of vie\v. 
(c) Sectioning on the Basis of Ability. The quiz section which 
occupied the third day of the \veek in the three-hour course through-
out the year has been vitalized by the operation of the principle of 
sectioning on the basis of ability described in Chapter VII. This fea-
ture of keeping each student busy at his natural level of successful 
achievement has been a central problem of all of our teaching of 
psychology, thus avoiding the teaching of what is already kno\vn by 
superior students or presenting n1aterial \vhich is over the heads of 
the inferior students in the class. This made the discussion group a 
real challenge to matched wits and a systematic aid to those \vho had 
co1nmon difficulties in making the grade. Psychologists, in general, 
and educators, in particular, have disgraced themselves more by Ignor-
ing the fact of individual differences, which they so loudly proclaim, 
than by anything else in teaching. Since \Ve ahvays had large classes, 
it was easy to avoid conflicts in registration and possible to select in-
structors best qualified for the skillful handling of poor, average, and 
superior students, respectively. 
(d) Th e Project Roonz. Perhaps our most outstanding contribu-
tion to the teaching of the elementary course \vas the introduction of 
the project method described in n1y Learning and Living in College.56 
For us, the sectioning on the basis of ability had been an undoubted 
success, but \Ve sa\v the possibility of carrying it one step further; 
namely, to provide for entirely independent work on the part of each 
student for two two-hour periods a week in a three-hour course. 
President Jessup was very much interested in the project method 
V\rhich we had developed and gave us free hands to design and equip 
a room in \vhich each individual student should have a library desk 
and free and easy access to a selected library appropriate to the topic 
under discussion. This gave us roon1 301 in University Hall.* No 
other elementary course in the country has matched the equipment of 
this room on so large a scale. 
This room was supplied \vith one hundred individual library desks 
so that sections of one hundred could be carried in each period. Along 
the walls \vere book shelves containing selected books, both standard 
texts and sets of supplementary books, so that each student could help 
hin1self to any book he wanted. The work of the year \vas divided 
56 Univ. of Iowa Stud., Atms and Progress of Research, No. 21, 1927, 75-87. 
* See F igure 7, Chapter II. 
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into monthly units, each month terminating with an examination, of 
'vhich one hour \Vas objective and one hour vvas of the essay type, a 
check list of the questions having been given out in advance.67 A 
Manual of Instructions \vas printed annually with references for each 
month. The class n1et for t\vO t\\ o-hour periods in the project room 
and met in three large sections for a class experin1ent or for an hour's 
orientation. One hour a \veek the class was expected to perfonn an 
experiment in accordance \vith the ~f anual or other guide and, for 
the remaining three hours in the roo1n, to read on topics assigned and 
outlined. No lecturing or general discussion \vas allowed in the room, 
although there were usually t\VO Instructors present, moving about in 
the group, giving their full time to individual consultations. As many 
as six hundred students \\ere handled by this plan in units of one 
hundred. When there \\·as a demand for it, weekly volunteer discus-
sion groups \\·ere n1aintained; one for the superior students \vho \Vere 
capable of carrying on advanced discussion, and the other for students 
\vho needed specific help. But due to the opportunities offered for con-
sultation and reference work in the project room, there \vas not tnuch 
demand for either of these. 
This method of releasing each individual for work at his O\Vn na-
tural pace, and largely along lines of his own choice, resulted in an 
extraordinary spread of achievement so that on the basis of the stand-
ard objective examination, the passing mark fell somewhat belo\v the 
30th centile and those \vho received high n1arks did so by vtrtue of 
having accotnplished a great deal 1nore than had been required under 
earlier methods. 
I call special attention to the fact that the project n1ethod recognizes 
individual differences to the point of con1plete independence; it trains 
the student in initiative and organization; it leads to far n1ore inten-
sive reading than any other method now generally in use; it follows 
the principle of learning by doing; it is financially a very economical 
n1ethod of teaching; it requires and turns out more \vork from stu-
dents than is ordinarily expected by other methods; it eliminates \vaste 
of time by the quiz tnaster and leaves the entire tin1e of the instructor 
for informal conferences \vith anyone \vho needs help; it results in a 
far wider spread in achievement than any other n1ethod ordinarily 
employed. 
As the course has been conducted, it has ahvays been regarded as a 
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elected it. This has resulted in a reduction of about one-third in the 
normal registration. That reduction tnay, ho\vever, be due in large 
part to an increasing cotnpetition with nevv courses in this and other 
departn1ents. 
This venture has been a very interesting experiment in teaching. 
It has been an atten1pt to apply to the teaching of psychology the best 
techniques of project plans for self-help and learning by dotng which 
have developed rapidly during this period from the most elen1entary 
grades up. The theory involved in this elaborate experitnent deserves 
a book by itself. Unfortunately, with the change of administration at 
my retiretnent, this procedure \vas discontinued; the famous project 
room \vas disn1antled on the theory that it vvould be posstble to in-
crease the registration of the course by a return to the traditional 
lecture-quiz methods \\·hich \\'e had discarded. Hovvever, this increa5e 
did not n1aterialize and the department will undoubtedly return to 
some method of recognizing individual differences and learning by 
doing. 
The Laboratory Course 
The need for training in laboratory experin1entation was early met 
by the establishment of a one-year laboratory course in which the 
students worked in pairs, performing one specific experiment each 
week throughout the year and meeting as a class once or t\vice for the 
consideration of literature and general orientation through a particular 
experiment. 
During n1y first year I wrote and tnanifolded a manual for a year 's 
laboratory course. This was facilitated by the fact that during my last 
two year5 at Yale I had helped with the building of such a course 
in the laboratory there. The Yale course was the first fo rn1al course 
of its kind and constituted Scripture's largest contribution to the 
teaching of psychology. Since the manual was in loose-leaf form, the 
course was continued for forty years with progressive shift in choice 
of experiments as new techniques can1e in from year to year. It has 
always had a year course in a general introduction to psychology as 
a prerequisite, and has been a prerequisite or corequisite for research. 
The Individual Plan 
Throughout my adn1inistration as dean of the graduate college, I 
carried on a campaign against an unreasonable developtnent in the 
number of graduate courses offered in the various departtnents and 
the tendency of the graduate student to elect these courses and sit 
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around like undergraduate and even secondary students, waiting to 
be "taught." I \vas thoroughly convinced that we teach too much, 
and that it would be better to allo\v the graduate student great freedom 
and encouragen1ent for independent study. 
\Ve therefore provided that a student who could pass his qualifying 
examinations at the end of the first year of graduate work, might 
apply for the privilege of registering under the "individual plan" out-
lined in the catalogue, on the condition that he could present a general 
outline of his plan of study in co-operation with a metnber of the staff 
and with the approval of the dean. 
This plan proYided that he need not register for credit in graduate 
courses and would not be required to take any examinations until he 
presented himself for final comprehensive examinations with evidence 
of 'vork accomplished. A report of progress \Vas visaed by the sponsor 
from tin1e to tin1e. The student \vas given the privilege of vistting 
any courses in any departtnent of the University that he considered 
profitable. Only students \vho demonstrated ability to pursue this 
plan were admitted. 
vVe have had a nun1ber of registrations in psychology under this 
plan 'vith marked success in that it tended to develop a scholarly atti-
tude of independent thinking and investigation and trained the student 
to go to the sources for general inforn1ation. In a surprisingly large 
number of cases, it led the student to enter upon post-doctoral research 
in psychology. 
While reconstruction of graduate \vork in this direction is sorely 
needed in An1erica, it must be recognized that our students are rarely 
prepared for the privilege, and that the plan is satisfactory only with 
good students who find a sympathetic response and fellowship in re-
search with members of the staff. 
First-hand Experiments 
It has been a policy of the departn1ent to introduce the student to 
principles of research as early as possible by assigning some tangible 
subj ect for independent investigation. This applies particularly to 
majoring seniors and beginning graduate students, and the goal is, of 
course, to introduce the student to the possibilities and satisfactions of 
creative scholarship and to establish a feeling of fellowship with the 
teaching staff. As a rule, the student is avvare of his ignorance of the 
subject and prefers to sit in classes and absorb as he has done through 
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his attitude is changed from that of the absorber to that of the doer, 
which is the first step in the development of scholarship. 
My experience \\·ith this in psychology led to a very aggressive 
policy for the application of this principle in all departn1ents of the 
graduate college. This took the form of encouraging the beginning of 
publication in the senior year and the tak1ng of a master's degree dur-
ing the first year of graduate work. While there has been no specific 
legislation in the graduate college on the subject, the wisdom of the 
principle has been so generally recognized that at the present time 
practically all prospective students for the doctorate take their master's 
degrees in their first or second years. I regard the sponsoring of this 
principle as one of my most effective contributions to the organization 
of graduate \vork . 
CHAPTER XI 
PSYCHOLOGY IN THE FINE ARTS 
Interest in this subject arose fron1 various sources: first, my own 
general program to Jay foundations through laboratory studies for a 
general science of fine arts includtng music, graphic and plastic arts, 
the dratnatic arts and poetry; second, the conviction that tnuch of the 
research \vhich ¥:e have been doing in music and speech transfers to 
the graphic and plastic arts, particularly the analysis and interpreta-
tion of artistic talent; and third, the presence on the staff of Dr. 
Norman C. Nieier, vvho had talents and interests for art and \vanted 
to concentrate upon this field of research. 
The groundwork for the approach to a science of fine arts has been 
laid gradually in the laboratory during the last forty years. At Yale 
my doctoral dissertation \vas on the measurement of illusions; and 
during my first three years at Io\va, I concentrated upon researches 
in this field dealing particularly \vith theory of vision involved in 
esthetics. At that time I prepared a book manuscript on the subject; 
but it was never published because I was not able to find a satisfactory 
esthetic theory under which to co-ordinate my experin1ents. Such 
principles have since then been developed elsewhere and my first-
hand material- particularly my unpublished studies in the esthetics 
of architecture and ornamental designs- may son1e time become 
valuable as source material. 
I soon realized that aside from the sensory and 1notor bases and the 
material contents of the various arts, art principles in general na-
turally fall into unified sets of principles \vhich are true of all art 
whether V\te take it from the point of vie\v of talent, art creations, 
or the science and philosophy of art. I therefore etnbraced every avail-
able opportunity to steer n1en into researches \vhich \vould proceed 
into these unchartered areas on rigidly scientific principles of labora-
tory investigation. Thus arose the developtnent of a scientific ap-
proach to beautiful speech as represented by Fairbanks, to philological 
principles as represented by Cowan, to poetry as represented by Dr. 
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so successfully developed by Meier. Here I shall speak only of the 
origin of this developtnent in graphic and plastic art. 
THE GRAPHIC AND PLASTIC ARTS 
1feier came here in 1922 fro1n the University of Chicago with a 
background of interest in art and with considerable experience in 
drawing. \V e \Yere then entering upon the large program of develop-
ing diagnostic tests, and for his doctoral dissertation, he took the 
analysis of talent for artistic judgment. The result of that work and 
the researches in1mediately following \vas the so-called 11eier-Sea-
shore Art J udgtnent Test. The significant thing about this procedure 
was the adoption of the laboratory point of vie\v of dealing with only 
one factor at a tin1e and isolating and measuring that under control. 
This principle came by immediate analogy from our researches in 
musical talents. 
F or example, instead of asking: vVhich of these t\VO landscapes is 
the better work of art?, Meier employed the principle of altering one 
elen1ent in one picture of artistic merit. He drew t\VO copies of the 
original picture: one \vas an exact reproduction, and the other vvas 
the same except for one feature which \Vas altered; such as, the posi-
tion of a tree, a human figure, or a rhythtnic curve, vvhich had artistic 
significance. He then asked the subject a spectfic question; such as: 
In which of these t\\-o pictures is the position of the girl n1ore de-
sirable? On this principle he knew that nothing n1ore was involved 
in the judgn1ent than the position of this figure in relation to the rest 
of the picture. It made the judgment specific on an identified art prin-
ciple, and the n1aterial \vas adapted for statistical treatment. By this 
type of procedure, J\1eier was able to represent a variety of art prin-
ciples \vithout speaking of them technically or assuming that the sub-
ject knew the principle. This was a new idea in the inceptive science 
of art. It underlies and characterizes much of the extensive Iowa 
project in the science of art in this field. 
About that time half a dozen other investigators in other centers 
developed tests for the same purpose, but these all depended upon the 
traditional testing n1ethod of calling for a comparative j udg1nent upon 
an unanalyzed situation so that vve could learn \vhich of two pictures 
was preferred but had no means of knowing upon what ground it \vas 
preferred or "'·hat particular features in the picture had attracted 
attention. 
Dr. Keppel of the Carnegie Corporation \vas then launching his 
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program for the encouragement of fine arts. He called a conference 
in :t\ e\v York in 1925 and invited n1e; but instead of going n1yself, I 
recommended that he invite Meier to present the Io\va point of view. 
This he did and was very favorably itnpressed \vith 11eier's contri-
bution. He sa\v the great merit that it had over the competing pro-
cedures and thus arose his interest in the development of researches on 
this subject at Iowa. This tnterest took the form of a series of grants 
frotn the Carnegie Corporation, providing research assistants and re-
search materials for the pursuit of this project for a number of years. 
The result \vas a long series of participattons and team-work which 
led to publications of permanent value. These publications, chiefly 
three volumes in the Uniz'crsity of Iowa Studies in the Psychology of 
Art, can no\v speak for themselves. 
One favorable element in the Iowa situation was the access to the 
experimental schools, particularly the Child Welfare Station, which 
has long been interested in the principles of artistic deYelopment of 
cluldren. The Station not only gave the 11eier research group facil-
ities and co-operation but also carried on a series of investtgations 
along other lines of artistic developtnent. I have merely attempted to 
describe one of the taproots of the Iovva interests in this subject, and 
its relations to the laboratory; it is no\v evident that the expenmental 
studies in this art have revealed a nun1ber of principles which vvill 
transfer to the psychology of n1usic, the psychology of artistic speech 
and other related areas. Indeed, as the \vork progresses frotn the 
more elementary stages in each of the arts which \ve are studying, 
there is a tendency to arrive at common problems and to have over-
lapping interests in the arts. 
POETRY 
Ancient and venerable treatises have played an in1portant role in 
fine literature and especially poetry. But our great historical utter-
ances are now brought out for reYie\v in the light of rigid experimental 
testing in the laboratory. Tvvo-thousand-year-old idols of meter, time, 
and stress are dissected and verified or discredited. 
In order to break do\vn barriers in this direction Schramn1 of the 
English departtnent, \vorking on a national foundation fellowship, 
spent a year in making an objective analysis of poetry readings, re-
ducing these to perforn1ance scores frotn phonophotographic records. 
He published his first findings under the head of Approaches to a 
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Science of English f/ erse 58 \¥here he dealt specifically with the analy-
sis of the syllable, accent, stress, melodic n1odulation, rhyme, rhythm, 
the metric foot, and artistic deviation from the regular. By entering 
the laboratory which was fully equipped for his needs and by having 
advanced training in English, he did not need to 'vaste time in devel-
oping experimental techniques or allocating issues in the theories of 
poetry but was able to spend a solid year in actual tneasurements in 
the subjects named. 
It would be difficult to find in the learned literary tomes dealing 
with these problems anything commensurate \vith the findtngs of this 
year's work. Schramtn proceeded on the assun1ption that the leading 
historical theories may be fundamentally right; and if they are, they 
will be confirmed by experiment ; but if not, they must be tnodified 
and, in many cases, scrapped. Analysis of the objective record led to 
the discovery and fonnulation of new principles or to elen1ents of old 
principles. Taking, for example, the signtficance of the relative roles 
of titne and stress, which have been the center of discussion for cen-
turies, here we see such issues on a large scale in black and wh1 te. 
Out of such tnaterial come significant revelations of principles of the 
substitution of titne for stress or stress for time. Outstanding among 
these findings are the discovery and den1onstration of some auditory 
illusions of hearing \vhich have led to 'vrong theories on these topics. 
Several of these have already been detnonstrated in our studies of 
the vibrato in music. Several other investigations on the dramatic 
reading of poetry have been rnade in the laboratory for the psychology 
of speech, the special objective being the development of pnnciples of 
artistic feeling and thought in reading. J\lany of the findings in the 
psychology of music transfer directly to the psychology of poetry. All 
this is but a hutnble beginning, but it is indicative of the coming trend 
favoring exact laboratory experimentation to supplement and replace 
the traditional procedures. 
RECOGNITION OF CREATIVE WORK FOR THE DOCTORAL DISSERTATION 
Perhaps the most significant step for which I, as a "psychological" 
dean, was responsible in the development of research in the various 
fields of art was the aggressive recognition and encouragement of 
liberal creative work on a par with the traditional historical and 
technically experimental contributions for the doctorate. This was 
5 8 Univ. of Iowa Stud., Aims and Progress of Research, No. 46, 1935. 
j 
216 PIONEERING IN PSYCHOLOGY 
due in large part to the fact that n1ost of the actual \Vork in building 
up a new area is done by graduate students \vorking for the doctorate 
under the direction of professors or by post-doctorate students asso-
ciating themselves vvith a departn1ent for advanced vvork. 
This policy \\ras distinct pioneering among graduate schools and is 
no\v coming to be recognized by tnany of then1. It opened a new 
frontier in research. In Io\va it in1mediately clre\v a superior group 
of students into literature, speech and dratnattc arts, n1usic, and fine 
arts. In these fields it dispelled the student's notion that he was 
merely complying \vith rules in producing a dissertation, and he can1e 
to feel that he \vas enjoying an ideal situation for the development of 
self-expression in his art. It \\·as a new idea to accept an epic, a book 
of poems or a novel under the direction of Professor :0:' orn1an Foerster 
and his associates in creative \vriting, a play embodying the theory of 
technical studies in play writing and actually given as a premiere 
performance under Professor Mabie and his technical staff, a sonata 
to be rehearsed and played by the symphony orchestra under Pro-
fessor P. G. Clapp and his associates, or a series of portraits under 
Grant Wood, all with adequate scholarly historical and critical back-
ground in the treatment and the defense of the dissertation. 
It may be modestly said fron1 one point of vie\v that this step \vas 
an advancement for these heads of ne\v departtnents as it gave them 
adequate support and a follo\ving for aggressive approaches in their 
respective fields of creative \vork. It built up a favorable atmosphere 
for original investigation in the hutnanities; it developed a spirit of 
cotnradeship in shoulder-to-shoulder attack upon new problen1s with 
new points of view; and, most fundamentally of all, it introduced the 
spirit of scientific procedure into the fields of art and related subjects. 
This is manifested by the fact that \ve now have the writer's work-
shop, several units of really scientific shop \\·ork in the various aspects 
of creation and production of a play, and a full symphony orchestra, 
band and minor performing groups in which pron1ising n1usicians can 
be admitted as apprentices and gradually advance into leading parts. 
All this requires not only notable skill but a \vorking conception of 
the history and theory of the art, together with the scientific founda-
tions in approaches thereto. A strong group of actual painters and 
sculptors can enter into the spirit of \vork which may lead to the 
doctorate with the same enthusiasm as the traditional painter ap-
proaches the art of painting. The pursuit of the history and theories 
of art and the scientific aspects of all the working materials and sub-
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jects come as a result of the necessity of doing a work of art of high 
order. 
This type of training is in striking contrast to the sterilizing and 
frustrating pursuit of literature, music and art in accordance with the 
traditional concept taken over from the field of the material sciences. 
The gifted student is free to do creative work. 
There was considerable opposition to this innovation in the faculty; 
but this has gradually been overcome by the demonstration that, in 
these various fields of art, the fundamental principles of scientific 
\vork were richly infiltrated and came to operate naturally and effec-
tively in view of the enticing goal in sight. 
This new policy is an experiment on a large scale on motivation in 
learning. Back of it was the theory that the historical, theoretical, and 
technological background would be gained better by allowing the stu-
dent to organize these as a result of immediate needs in the attempt 
to do a creative piece of work instead of pursuing them in the con-
ventional vray without a \Veil-defined goal or consciousness of their 
value. At any rate, this new attitude created an entirely new morale 
in the graduate constituency and has given national leadership to the 
University of Iowa in these fields of research. I feel that these crea-
tive workers, given time, facilities and direction, are getting a more 
vital and substantial classical background than they would have been 
able to get by the conventional methods in the very few universities 
which offered graduate work in the fields of art. It should, of course, 
not replace highly specialized \VOrk in art \vhich is of an historical 
nature. 
In retrospect, it may be seen that in these new approaches to a 
study of the arts we have had two principles in mind. The first is 
that there can be a science of the artistic mind, its operations and its 
creations; that artistic theories may be taken into the laboratory for 
rigidly scienttfic critical review; and that the introduction of experi-
ment may reveal countless new principles of art, may clarify ter-
minology and definition of artistic concepts, and in general, may deepen 
and rationalize our insight into the nature of artistic processes. 
The second is an extension of this: namely, that the artistic object 
may be as high a goal or evidence of scholarly achievement as the 
traditional historical or theoretical treatises ; because, when the crea-
tion of a beautiful work of art is made the goal in a sustained progratn, 
the pursuit of it will, in the natural course of events, call for scientific 
investigation, historical orientation, and a general grounding in 
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theory, all of \Vhich will come progressively in response to felt needs. 
This point of view is in line with the current trend toward the 
understanding and development of the emotional life as distinguished 






Locally, nationally, and internationally, psychologists have been 
living on a scale rising \Vith unprecedented speed in the last half-
century. The growth of psychology for this period in Iowa is in many 
respects typical of the growth of this discipline throughout the learned 
world. 
In the dictionary there are approxjmately as many words with 
mental connotation as there are words \Vi th physical connotation; 
and, judging from the present tendencies, it seems possible that in 
future generations there will be as many divisions of mental science 
as there are divisions of physical science. There is therefore room for 
great diversity in the scope of interests represented in various depart-
ments of psychology throughout the world, perhaps more so in this 
country than elsewhere. Wherever substantial work is done in a sus-
tained program, \ve find evidence of diversification and specialization. 
The forty years of my adtninistration represent a period of expan-
sion, diversification, and integration of psychology wtth other subjects. 
This expansion has auned to keep apace \vith the principal n1ovements 
of the day throughout the country and in many cases has originated 
movements whtch have gained national and international recognition. 
The continuity in projects has been favored by the policy of in-
breeding. When a new potnt of vte\v has been recognized, it has been 
the policy of the department to train a tnan for the responsibility of 
taking over and developing the new project. This is illustrated in a 
number of cases in the fields of music, reading, speech, phonetics, the 
psychology of fin~ arts, genetic psychology, clinical psychology, and 
acoustics. From tin1e to time there has been administrative objection 
to inbreeding, but we have nearly always had the defense that the 
policy in question ¥.-·as essential where significant and pron1ising pro-
jects were undertaken in fields not developed elsewhere. 
When a psychological principle is \veil grounded for application in 
a practical field, it will take care of itself, so the tow-line of the psy-
chological glider can be dropped. By being relieved of responsibility 
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along one new line of development, the department becomes free to 
develop other nevv ones. 
Personally, I catne into psychology on the ground floor. At that 
tin1e I could say that I had visited all the psychological laboratories 
in the \Vorld and had seen practically all of their instruments; that I 
had met personally all the modern psychologists of that day; that my 
reading on current psychological publications \vas up-to-date ; that I 
was familiar \vith the philosophical background and ready to take a 
hand in the peaceful transition from philosophy to psychology; that 
in taking up n1y ne\v responstbihties I had enjoyed t\YO years of post-
doctorate traintng under the stimulating influence of Scripture; that 
I was zealously imbued \vith the necessity of a scientific approach; 
that I loved to ask questions of nature; that I \vas familiar \vith the 
activities at the three Gern1an centers, Leipzig, Berhn and Gottingen, 
and that I came into congenial con1panionship \Vith Professor Patrick 
vvho, through his 'vholesotne and effective leadership, was tnost help-
ful in giving the initial status to psychology on the I o\va campus. 
In other \vords, I came to lo\va fairly prepared to take a responsible 
hand in the \vork of pioneering at the frontier of experimental psy-
chology. Frotn the beginning I have enjoyed the support of the ad-
ministration. I have served under a succession of seven presidents, 
\vith all of \vhom I have been in syn1pathet1c accord and have enjoyed 
the satisfaction of living to becon1e the oldest member of the faculty 
on the campus. 
From my induction to the deanship of the graduate college at an 
early age, I have had not only the freedom but the responsibility for 
helping in the creation of a research atmosphere, in the liberalizing of 
the curriculun1, and in the extension of University services on the 
catnpus and throughout the state. This activity has perhaps been most 
effective through tny participation for more than a quarter of a cen-
tury in the selection of metnbers of the University staff and the 
development of types of organization. 
I have tnaintained my national and international relations with other 
psychologists and have enjoyed the great privilege of intimate com-
panionship with the founders of experitnental psychology, being sym-
pathetic to what has been good in new schools and ne\v n1ove1nents 
in the field and have not suffered from a craving to found a ne\v 
school. I have had the great fortune to have understanding com-
panionship in sharing the labors of the rapidly expanding staff in 
psychology, and no\v have the satisfaction of seeing more than a score 
• 
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of psychologists and psychiatr ists participating in psychological pro-
jects in various fields on the catnpus. 11y financial budget has ahvays 
been balanced. I have enjoyed unusual opportunities for travel and 
recreation. I have drawn inspiration and comfort from the happy and 
wholesome cotnpanionship in the hotne. 
The staff in psychology has enjoyed intin1ate acquaintance and co-
operative relations \Vith the other departments on the can1pus. The 
laboratory has had reasonably generous financial support. One of the 
tnost helpful influences for substantial progress has been the presence 
of a considerable nun1ber of post-doctorate students in the department 
,,·ho have been able to play a tune after tuning their fiddles up to the 
doctorate. In the psychology of n1us1c I am particularly grateful to 
the liberal financial support given by 1\1r. George Eastlnan, all of his 
donations having been spent exclusively for stipends, generally given 
to post-doctorate students. The departtnent has enjoyed generous ap-
propriations from vanou~ foundations and a~sociations. 
11y account has been lin11ted to the tracing of ongtns, "frontiers in 
\vhich Iowa has pioneered under my personal leadership." But ori-
gins, original and frontiers are relative tenns. This is illustrated in 
the case of my discovery of an illusion of binaural hearing. Working 
in the Yale laboratory in the early '90's, I made an observation which 
\vas recognized by the departn1ent as a Yery interesting discovery, 
and I began to organize experitnents for a scientific analysis of it. 
Five or s1x years later I discovered a footnote in one of Lord Ray-
leigh's treattses in \vhich he recorded having made exactly the same 
observation and prestunably treated it as an original discovery but 
relegated it to a footnote because it did not have any specific bearing 
on the toptc of his treatise. Then in 1904, while experimenting to de-
termine the la\vs of thts lllusion, I came across a reference to exactly 
the same thing recorded just one hundred years before as a ne\vs 
iten1 in the Berlinisclze Woclzenschrift. Undoubtedly other experi-
menters n1ust have made sin1ilar observations but perhaps regarded 
them as n1ere curiosities. Now, \vho really discovered that illusion? 
Such experiences are relatively commonplace in the progress of 
science and sho\v ho\v deep the taproots of a discoYery or invention 
tnay run. This aspect of tnvention and discovery applies in principle 
to many of the features treated in this volun1e. 
One step of tny discovery, ho\vever, was perhaps original; namely, 
that I itnn1ediately proceeded to organize experin1ents to give the 
observed fact a respectable status in sctence in spite of the fact that I 
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could see no practical use for it. I treated it as a striking illustration 
of the operation of natural la"v and order in normal illusions and 
found great satisfaction in sho\ving ho\v numerous these la\vs \Vere 
and what a beautiful illustration of the predictability of human ex-
perience and behavior they furnish when operating conditions are 
understood. This feature is again characteristic of many of the origins 
and developments traced in this volutne. They were often pursued 
as psychological facts of interest in themselves but without immediate 
envisagement of a theoretical or practical goal. 
But when physicists were confronted with responsibility for locat-
ing under-sea \veapons of \var, they hit upon this phenomenon and · 
developed instruments for a practical utilization of it through binaural 
hearing, leading the sound into each ear in a different wave phase. 
The sound of the n1enacing boat \vas heard as coming from a specific 
direction, but this was not the true direction of the source. A con-
version table had to be used so that the apparent direction of the 
sound could be referred to the true direction in accordance with a 
law of this illusion of binaural hearing. As chairman of the committee 
of acoustical problems in the psychological \var service, it becatne tny 
duty and privilege to demonstrate how accuracy in this location of 
sound could be increased by the selection of listeners who were ear-
minded and had high innate capacity for the location of sound, thus 
greatly increasing the accuracy in locating the craft. It was demon-
strated, for exatnple, that while one gifted observer could locate with 
an accuracy of plus or minus one degree, another equally intelligent 
observer might have an error of plus or minus five degrees or more. 
A difference of four or more degrees at that time may have meant the 
loss or saving of millions of dollars in property and the lives of thou-
sands of men. Just before the Arn1istice, the Navy physicists devel-
oped a photographic process to take the place of the listening ear, but 
up to that time the determination of the direction of submarines had 
been made by means of knowledge of the laws of this illusion in 
binaural hearing 'vhich had been discovered at least three times and 
were regarded as useless but scientifically interesting. 
Such implen1entation of a psychological tool has also been fre-
quently illustrated on a stnaller scale in my story of the co-operation of 
psychology in practical services by initiating and supervising the ex-
tension of psychological controls. 
The limitation to origins and to my personal experience leaves my 
account of the development of psychology in Iowa incomplete. This 
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limitation must not be taken as an indication of ignorance of, or lack 
of appreciation for, the numerous contributions n1ade by the staff 
which have not found a place in this account. A succession of over a 
hundred doctoral dissertations has undoubtedly contributed many 
original ideas, a good share of which have been followed up to achieve-
ment of large proportion but fall outside of the purview of this ac-
count. This is particularly true of the contributions of research 
assistant and post-doctoral students upon whom the department has 
leaned heavily for initiative and chore-V\·ork in new projects.* 
I t has been impossible to trace and give due credit to synchronous 
developments by psychologists in other laboratories, and but little 
emphasis should be laid on implied rights of priority \vhich are in 
most cases exceedingly complicated. This failure to give a cotnplete 
account of any topic is perhaps a legitimate sacrifice in the interest of 
unity in an autobiographical account. 
It must also be borne in n1ind that n1y story does not go beyond the 
period of my administration of the laboratory which ended in 1936. 
Many notable developments in the department have taken place since 
that time. 
Speaking to a young psychologist recently, I called his attention to 
the fact that psychologists in Iowa have lived on a rising scale and 
that this has been true of American psychologists as a class. When 
I asked what he thought the prospects of the future might be, he 
promptly replied, "Psychology is going to continue on a rising scale, 
perhaps even steeper." In this optimistic opinion I heartily concur. 
The psychologist of today who has come into an established field 
of science can hardly realize what real pioneering in the field has 
meant. He walks easily into a field of well-established techniques, 
ample equipn1ent, well-mapped programs, unlimited companionship, 
and a fairly assured career. He is in danger of ignoring, or at least 
being ignorant of, the vast heritage which the psychologists of my 
generation came to possess through the philosophers and scientists in 
other fields. He smiles at our limited conception of problems, the 
early sources of error in experimentation, and the crudeness of con-
tributions made in the early stages as compared with those of today. 
Conscious of this new-rich attitude of the present generation of 
psychologists, I felt that in this autobiographic sketch I might gain 
some sympathy by pointing out in the Introduction the parallel be-
* Iowa was perhaps the first untversity to gtve effective status to the term " research 
asststant., 
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tween life at the physical and at the psychological frontiers in the 
state of Iowa. The physical frontier life is easily understood; the 
understanding of the mental frontier is more subtle. 
I have been helped by thinking of the parallels in the two situations. 
There is the discovery of a ne\v vista presenting unlitnited oppor-
tunities in stepping into responsibility for exploration and develop-
ment of this new territory, full of fascination; but the progress is 
modest and requires a venturesome spirit. It is a simple life, being 
satisfied with the 1neager resources imtnediately available, living close 
to nature, being satisfied with \v hat you have, and being blissfully 
ignorant in advance of the coming world of inventions, resources, 
power, and all other kinds of wealth \vhich have been placed at our 
disposal within a lifetin1e. There is a satisfaction in developing habits 
of econotny in a natural budgeting of resources. There is the thrill 
in exercising ingenutty and leadership, the freedom from artificial 
social situations and obligations in the uninterrupted pursuit of your 
work, and the cultivation of those social and artistic re5ources \vhich 
are within your reach at present. 
On the other hand, there are endless varieties of hardships, both 
physical and men tal ; the danger of being lost in the storms and 
stresses, the pinch of a meager econon1y, the necessity of being a 
jack-of-all-trades, both with head and hand. There is the necessity 
and privilege of learning to do everything that has to be done in the 
situation. But there is unlimited opportunity for growth through per-
sonal n1aturation, social progress, and achievement in your job. And, 
once having survived, one sees these hardships in retrospect as easily 
offset by approaching the \vhole situation in the attitude of play and 
enjoying the privilege of living in an era of a rising scale in the Land 
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